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When you call in the Raymond organ- 
ization, you will find a wealth of ex- 
perience at your command from the 
preliminary investigation of under- 
ground conditions to the complete in- 
stallation of the foundation. During the 
past 49 years Raymond has been build- 
ing up a huge backlog of “know-how” 
on every recognized type of pile foun- 
dation —concrete, composite, precast, 
steel, pipe and wood. Also caissons, 
construction involving shore protec- 
tion, ship building facilities, harbor 
& river improvements, borings for soil 
investigation. We are at your service. 
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To build better bridges... vad with Stee// 


Only Stee/ Can Give You All Of These 
Six Structural Advantages: 






% High Strength-Weight Ratio 
*% Highest Modulus of Elasticity 
% Extra Toughness and Shock Resistance 








*% Versatility of Application 
* Great Durability 
*% Ultimate Economy 
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Where high load capacity and dependable protection against 
flood water are needed, U-S-S Steel H-Beam Bearing Piles 
supply them. More than 1000 miles of these strong, permanent, 
easily driven H-Beam Bearing Piles have been used in the 

: 


last ten years 
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war i} Vw a * ‘ \ et . he Oe a — For speedy construction of bridge piers, abutments, bulkheads and Li 
: —— ——— — — retaining walls, use U-S-S Steel Sheet Piling. Available in straight- ea 
web, arch-web and Z-sections, they drive easily, can be readily — 
pulled and salvaged for re-use. A rugged, lasting product. Wi 
. , resi 
O* mee orp pag her says lessons learned from the Awarded first place (1941) for Class C bridges by American lw: 
war is that you don’t need a lot of time to turn Institute of Steel Construction, this beautiful bridge over Chagrin lant 
ut fir -| iol River, Cuyahuga County, Ohio, contains U-S-S Steel Sheet Piling leh 
out a first Class job. U-S-S Reinforeing Bars, U-S-S Structural Steel and 10,800 sq. ipo 






fit. of 4-4” U-S-S I-Beam-Lok Steel Flooring. 





For instance, consider the construction miracle that 
made possible the atomic bomb—a three billion dollar 
venture that involved the erection of stupendous and 
intricate plants, complete new towns, many miles of 
streets, highways and heavy-duty bridges. ¥ 



















Prefabricated, easier-to-handle steel—such as piling, 
concrete reinforcing bars, bridge flooring and culverts 
-played an important role in the speedy, sound and safe 
construction of practically all of these highly important 
projects just as it will help you establish time and 
money saving records on the many peacetime jobs 
coming up. 
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\n inquiry will promptly bring descriptive literature 
on the U-S-S Engineering Products listed in the column 
at the right. Just address the office nearest you. 
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mm «US'S ENGINEERING 
PRODUCTs | 
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Pittsburgh and Chicago 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 


Tennessee Coal, Iron & Railroad Company, Birmingham, 
Southern Distributors 


United States Steel Export Company New York 


CARNEGIE-ILLINOIS STEEL CORPORATION | 
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e e first time since 1942, a Spring Meeting of the 
F‘ in Society of Civil Engineers is scheduled. 
les the visiting engineers, expected to number well 
se usand, will be the city of Philadelphia. Here 


he third week in April—the 17th, 18th and 
will be presented a most interesting program ar- 
the Philadelphia Section. 





pPROACH TO DELAWARE RIVER BRIDGE, PHILADELPHIA 


Both professional and technical sessions are planned. 
[he Society’s only member in Congress, the Hon. Carl 
Hinshaw of Pasadena, Calif., will address the gathering. 
He is going to discuss the opportunities and obligations 

[he Engineer in Public Life.’”’ Prior to his election 

Congress he was very active in the development of 
many important projects in California, best known of 
which was the Arroyo Seco Highway, which he actively 
romoted while president of the Pasadena Realty Board. 

Welcome to the city will be extended by Mayor Bern- 
rd Samuel, speaking at the opening session. ASCE 
President W. W. Horner will respond and introduce 
Edward Hopkinson, Jr., Chairman of the Philadelphia 
Planning Commission, who will discuss plans of Phila- 
lelphia for the development of its traffic arteries, 
recreational areas, zoning, and related matters. 


TECHNICAL SESSIONS 


Eight Technical Divisions of the Society will hold 
eetings in Philadelphia. A detailed schedule of sub- 
ts, speakers, and times is contained in the complete 
eeting program that follows. All these technical ses- 
ions will be held in the Hotel Bellevue Stratford, the 
eeting Headquarters. The hotel staff has made ex- 
ensive arrangements to accommodate all those who at- 
nd the meeting, and special efforts are being made to 
vide as many rooms as needed for overnight guests. 
lo better acquaint visitors with the city, two excur- 
ns will be made to points of special interest. These 
been so arranged that both engineering and cul- 
linations will be served. One trip will visit the 
Philadelphia Naval Base, where famous aircraft 
nd battleships will be hosts to the visitors 
cilities of unusual nature will be inspected under 
guidance of Naval officers. This party will then 
“ lo a new power generating station and to several 
especially important points. 
‘ second excursion has been arranged to acquaint 
‘ors with several places that have become a part of 
ne culture of our nation. The Independence 





Philadelphia Host to Spring Meeting 


Conference and Technical Sessions, April 17-19 


Hall and all the inspiring memorials of the early days of 
America’s developing national character are on the itiner 
ary. Later the cavalcade will be driven through Valley 
Forge, pausing at the beautiful Memorial Chapel there. 

Entertainment and social gatherings in abundance 
have been scheduled, so that delegates can find ample 
opportunity to meet and visit with colleagues. For the 
ladies who may accompany their engineers, there will be 
teas and trips and gatherings of more informal nature. 
And of course all will want to attend the fine dinner 
and social evening which the meeting committee has 
planned for all guests to the “City of Brotherly Love.”’ 

CONFERENCES SCHEDULED 

In serious consideration of the professional activities 
of ASCE, two conferences will be held in Philadelphia. 
A Student Chapter Conference will gather to delve into 
problems facing the Society in serving the students who 
have the future of engineering in their keeping. Also a 
Local Section Conference is scheduled. 

Many members still recall with pleasure the last 
meeting held in Philadelphia way back in 1926. In more 
recent years the Philadelphia Section arranged a grand 
meeting held at Atlantic City, in 1932. Such recollec- 
tions are most pleasant indeed and have set a high stand- 
ard for such meetings. This year the Philadelphians 
have set out to surpass all their previous efforts. 

A large committee, headed by Francis §S. Friel, president 
of the Philadelphia Section, has been diligently at work 
in making the required arrangements. 


THe LIBERTY BELL, IN INDEPENDENCE HALL, WILL BE SEEN ON 
ONE OF THE FRIDAY EXCURSIONS 
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Spring Meeting in Philadelphia, Pa. 














Hotel Bellevue Stratford to Be Headquarters, April 17-19, 1946 6 
‘ . y . 
| General Meeting—W ednesday Morning 
9:00 Registration in Roof Lobby 11:00 Address—Plans for Philadelphia of Particular Interes; ; 
— Civil Engineers 
EpWARD HopkKINSON, JR., Chairman, Philadelphia ( 
10:00 Spring Meeting called to order by Planning Commission 
Francis S. Frrer, M. ASCE, President, Philadelphia, 11:45 Recess 
Section, ASCE 12:15 Luncheon—Clover and Red Rooms 
10:10 Address of Welcome Ladies are cordially invited to attend the Luncheo 
Hon. BeRNARD SAMUEL, Mayor of the City of Phila Tickets, $2.00 each for Members, Ladies, and Gry l 
delphia No charge for Student tickets. 
; = At the close of the Luncheon there will be an address Ds 
1O:o8 enpene the Hon. Cart HrnsHaw, Pasadena, Calif., Asso 
W. W. Horner, President, American Society of Civil ASCE, Member of Congress, House of Representatiy 
Engineer Washington, D.C., entitled ““The Engineer in Public Life 
—————— —— v] 
| 
Sessions of Technical Divisions—Wednesday After 
Sessions of Lechnica Ivisions— Wednesday /Atternoon - 


Sanitary Engineering Division Highway Division 
Rose GARDEN Soutu GARDEN 
Harry M. Freeburn, Member, Executive Committee, Day Okes, Chairman, Executive Committee, Hiahwa 
Sanitary Engineering Dwision, Presiding Division, Presidina 
2:00 “Pennsylvania Stream Pollution Abatement Program” 3 
h “yr . M. ASCE. Chief Engineer, State er 20 2:00 “Highway Research Developments and Future Programs 
3. Moses, M. ASCE, Chief Engineer, State Depart Roy W. Crum, M. ASCE, Director, Highway R 


t of Health, Harrisburg, Ps ; . 
ment a5 Zesaree —_—" search Board, Washington, D.C, 


2:40 Discussion 


2:50 “Schuylkill River Culm Elimination Program” 2:40 “State-City Program of Highway Improvements in Phile- 


James H. Atien, M. ASCE, Chief Engineer, Interstat« delphia” 
Commission on the Delaware River Basin, Philadelphia, Joun L. Her.per, Chief Engineer, Department of Hig 
Pa ways, Harrisburg, Pa 
3:30 Discussion 3:20 “State Highway Approaches to Metropolitan Areas” 
3:40 “The Treatment of Water to Inactivate the Causative CHARLES M. Nose, M. ASCE, State Highway Eng 
Agent of Infectious Hepatites” neer, New Jersey State Highway Department, Trento 
James B. Baty, Major, Sanitary Corps, U.S.A., Chief, N.J. 


Sanitary Engineering Branch, Office of the Surgeon 
General, Washington, D.C. 





4:20 Discussion 


Structural Division te oes ; 
[rip for Ladies 


NortTH GARDEN 


tired Hedefine, Chairman, Executive Committee, Struc- Wednesday Afternoon 
fural Dwuision, Presiding 


2:00 “The Significance of Tensile Test Data in the Design of Buses will leave the Bellevue Stratford Hotel at 2:15 p.2 
Engineering Structures” take the ladies to the Fels Planetarium, where they will eno) 
Dr. Dwicut F. WiInpeNnBuRG, Head, Applied Mechanics the thrill of a ‘Trip to the Moon” in a space ship. The Fels Plan 

Division, David W. Taylor Model Basin, Navy Dept., tarium is one of the outstanding institutions of its kind m © 

Washington, D.C country. After returning from the moon, the ladies will have @ 


opportunity for a glimpse of the many interesting historical an 





255, cae scientific exhibits in beautiful Franklin Institute. Buses ™ 
3:00 ‘The Construction of the Pecos River Bridge” return the party to the Bellevue Stratford Hotel. 
E. L. Durkee, M. ASCE, Engineer of Erection, Bethk The price per person, including admission to the Fe! Plat 
hem Steel Company, Bethlehem, Pa tarium, will be 50 cents 


144 
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rograms 
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(inner, Entertainment, and Dance—W ednesday Evening 


the Registration Desk until 5:00 p.m., Wednesday April 17 
Dinner will be served promptly at 7:00. Arrangements have 
been made for tables seating 8 persons 


Tickets $5.50 each for members, Ladies, and Guests. 

Juniors, $2.00 per couple for Entertainment and Dance 
only. 

No charge fo: Students for Entertainment and Dance only 





Technical Division Sessions—All Day Thursday 


Bal I Room 
_ embly 8:30 Floor Show 
cktails 10:00 Dancing 
7-90 Dinner 
g list for the Dinner will close at 6:00 p.m., Tuesday, 
Members purchasing tickets after that hour will 
tables in order of purchase. Tickets will be on sale at 
“hursd 
Thursday 
Power Division 
Soutn GARDEN 
i 1. Larned, Chairman, Executive Committee, Power 
Division, Presiding 
= Of Ice-Troubles at Hydroelectric Plants”’ 


Paut E. Grstcer, M. ASCE, Structural Engineer, 
yivania Water and Power Co. and Safe Harbor 
ter and Power Corp., Baltimore, Md 
):30 Discussion 
45 “Coordination of Hydro Power with Steam Power in a 
Major Power System” 
ert E. Turner, M. ASCE, Hydrographer, The 
ehanna Electric Co., Conowingo, Md 


15 Discussion 


3 yeneral discussion 


‘KLIN PARKWAY FROM City HALL, PHILADELPHIA 


Morning 


Soil Mechanics and Foundations 
Division 
Nortu GARDEN 


Frank A. Marston, Chairman, Executive Committee, 
Soil Mechanics and Foundations Division, Presiding 


9:30 Introductory Remarks 
FRANK A. Marston, M. ASCE, Consulting Engineer 
Boston, Mass 


SUBDRAINAGE OF AIRFIELDS--SYMPOSIUM 


Program arranged by the Committee on Airfield Foundations, under 
the auspices of the Soil Mechanics and Foundations Division 
9:40 “Theoretical Analysis of Drainage of Base Courses” 
ARTHUR CASAGRANDE, M. ASCE, Associate Professor 
of Civil Engineering, Graduate School of Engineering, 
Harvard University, Cambridge, Mass 
Discussion by 
G. W. McA-prn, Assoc. M: ASCE, Associate Soils Engi- 
neer, Department of Public Works, Albany, N.Y. 
10:10 ‘Model Investigations of Drainage of Base Courses”’ 
WILLIAM L. SHANNON, Jun. ASCE, Engineer, U.S 
Engineer's Office, Boston, Mass 
10:40 Discussion by 
HowarpD M. Wri.utams, Office of Chief of Engineers, 
U.S.A., Washington, D.C. 
Car F. Izzarp, Assoc. M. ASCE, Highway Engineer 
Public Roads Administration, Washington, D.C 


Sanitary Engineering Division 
Rose GARDEN 


Harry M. Freeburn, Member, Executive Committee, Sani- 
tary Engineering Division, Presiding 


9:00 “U.S. Sanitary Corps. Problem in World War II” 
W. A. HARDENBERGH, M. ASCE, Editor “Public 
Works,’’ New York, N.Y 
9:40 Discussion 
9:50 ‘The Collection and Disposal of Refuse in Lower Merion 
Township, Pennsylvania”’ 
WALTER E. ROSENGARTEN, M. ASCE, Township Engi 
neer, Ardmore, Pa 
10:30 Discussion 
10:40 “The Quality of Water and Its Value for Industrial and 
Domestic Uses” 
SHEPPARD T. Powe.t, Consulting Chemical Engineer 
Baltimore, Md 


11:20 Discussion 
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Thursday Afternoon 


Construction Division 


Rose GARDEN 


Admiral Kirby Smith, Chairman, Executive Committee, 
Construction Divi rion, Presiding 


2:00 “Opportunities for Veterans in the Construction Industry” 
Day Oxes, Assoc. M. ASCE, Partner, Okes Construc- 
tion Company, St. Paul, Minn 
2:20 “Economic Trends in the Construction Industry” 
DONALD D. Kino, Assoc. M. ASCE, King Advertising 
Services, New York, N.Y. 


tw 


:50 “Construction Equipment in World War II” 
Lou R. CRANDALL, President, George A. Fuller Co., 
New York, N.Y 
Following the paper there will be a movie on construction 


operations in the Western Pacific 


3:50 General discussion 


Surveying and Mapping Division 
SoutH GARDEN 
Philip Kissam, Chairman, Executive Division, Survey- 
ing and Mapping Dwision, Presiding 
2:00 ‘The Use of Plane Coordinates in Engineering Surveys” 
B. Everett Beavin, Assoc. M. ASCE, Project Engineer, 
J. E. Greiner Co., Annapolis, Md 
2:35 Discussion by 


CARROLL F. MEeRRIAM, Engineer, Pennsylvania Water 
and Power Co., Baltimore, Md 






2:45 “Comparison between Surveying Methods of the Unites 
States and Continental European Countries” ; 


Davip L. Mrits, Engineer, Army Map Service, Wg. 
ington, D.C. 
3:15 Discussion by 
Maj. FLoyp W. Hovucu, M. ASCE, Chief Geodetic pjy:. 
sion, Armiy Map Service, Washington, D.C. 
3:25 “Army Survey Equipment” 
W. 5S. Lirtie, Assoc. M. ASCE, Major, Corps of } ng 
neers, U.S.A. Engineer Board, Fort Belvoir, Va. 


Waterways Division 
Nort GARDEN 


Col. C. L. Hall, Chairman, Executive Division, Water. 
ways Division, Presiding 


2:00 “Delaware River Improvements for Navigation” 
L. D. Suman, Head Engineer, U.S. Engineer Dep; 
Philadelphia District Office, Corps of Engineers, U.S.A 
2:30 Discussion by 


H. A. Wurtrcoms, Assoc. M. ASCE, Senior Civil } 
neer, U.S. Engineer’s Office, Providence, R.I 


2:40 “Delware River Flood Control Problems”’ 
C. F. Wicker, Assoc. M. ASCE, Chief, Engineer 
Division, U.S. Engineer Dept., Philadelphia 
Office, Corps of Engineers, U.S.A. 


3:10 Discussion by 
C. K. Panisu, Assoc. M. ASCE, Lt. Col., Corps of ] 
neers, U.S.A., U.S. Engineer Office, New York, N.Y 





Thursday Afternoon Tea for Ladies 


An important function for the ladies will be a tea in the Bur- 
gundy Room of the Bellevue Stratford on Thursday afternoon, 
April 18. Tea will be preceded at 2:30 by a highly original and 
delightful one-woman program presented by Florence Fraser 
Ludgat« Her “Pen and Piano Portraits’ are charming and 
authenti In four of these Portraits, she will tell of various com- 
posers and their associates, playing the music to set off their 
characteristics. A pianist of considerable ability, Mrs. Ludgate 
has the rare gift of recreating the atmosphere of an era, and her 
skill in characterization is marked 


f 
= 






INDEPENDENCE HALL AND ComMMODORE BARRY MONUMENT 


The Portraits to be presented are: statiz 


“Dr. Burney Entertains” 
“Dearest Johannes”’ 
“The Story of Stephen Foster”’ 
“A Gift for Ludmilla”’ 
Mrs. Ludgate is a graduate of the American Conservator) 
Fontainbleau, France, and holds a degree in music from the ( 


Institute. 
Tickets for the Portraits and tea will be $1.50 per perso: 


Pf oy ORS as as en 





WISSAHICKON CREEK IN FAIRMOUNT PARK 
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EXCURSION TO PLACES OF HISTORIC INTEREST 


rhe party will leave the Bellevue Stratford Hotel at 9:30 a.m. 
independence Square, from which the nearby places of 
wictoric interest will be visited. These include Independence 
i,11, which contains the Liberty Bell and the room in which the 
eclaration of Independence was signed; Congress Hall where 
pbeeajdents Washington and Adams were inaugurated; and the 
Court House occupied by the U.S. Supreme Court from 1797 to 
‘a Other places of interest to be visited will be Carpenters 
Hall, where the first Continental Congress assembled in 1774; 
che grave of Benjamin Franklin; the first Friends’ Meeting 
House; the Betsy Ross House, where the first flag adopted by the 
Vyited States was made; and Christ Church, attended by George 
Washington and other men prominent in colonial life. 

From Independence Hall, the party will proceed to the Bala 
Country Club for luncheon, 

Following the luncheon, the group will go to Valley Forge. 
\: this historic spot, where Washington’s troops spent the Winter 
§ 1777-1778, are located Washington’s headquarters, the original 
-renches, and other features of the encampment. Of particular 
interest is the beautiful Memorial Chapel, which will be inspected 
with the aid of guides. 

The party will return by bus to the Bellevue Stratford Hotel by 
lateafternoon. Members and their wives are cordially invited 
to participate in this trip. The price per person, including 
the luncheon, is $2.50. 


he United 


ce, Wash. 


letic Diyi. 
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s of Engi. 


Civit ENGINEERING for April 1946 147 


Two All-Day Excursions on Friday 


EXCURSION TO PLACES OF ENGINEERING INTEREST 


The party will leave the Bellevue Stratford Hotel at 9:00 a.m. by 
bus to the Philadelphia Naval Base for a tour of the Navy Yard 
and the Air Materials Center, where some of the famous aircraft 
carriers and battleships, drydocks, the air experimental laboratory, 
airplane hangars of the concrete arch construction type, and many 
other war facilities of engineering interest will be inspected. 

From the Navy Yard, the party will travel to the Southwark Sta- 
tion of the Philadelphia Electric Company, where an inspection of 
this plant will be made. The Southwark Station is a new gener- 
ating plant now being constructed by the Philadelphia Electric 
Company. It has two 169,000-kw units. Representatives of the 
power company will describe the structural, mechanical, and 
electrical phases of the design. 

From the Southwark Station, the party will proceed to the Bala 
Country Club for luncheon. Following luncheon, the group will 
go to the Franklin Institute for an inspection of many historic and 
scientific exhibits of engineering importance. The party will tour 
this new modern building, with its numerous exhibits in the scien- 
tific field. One of the outstanding features is the Fels Planetar- 
ium, where it will be possible to view a miniature of the heavens 
as they would be on this Good Friday. 

The party will return by bus to the Bellevue Stratford Hotel by 
late afternoon. Members and their wives are cordially invited to 
participate in this trip. The price per person, including the 
luncheon, will be $2.50. 
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Hotel Accommodations 


[he Bellevue Stratford Hotel is Meeting Headquarters and a 
block of rooms has been set aside for the accommodation of mem- 
bers. The rates range from $7 to $9 for double rooms and from 
$4.50 to $6 for single rooms. 

Requests for reservations should be made directly with the 
Bellevue Stratford as far in advance of the meeting as possible, 
stating that the reservation is for attendance at the ASCE Spring 
Meeting. 

In case the hotel is unable to fill a request because of lack of 
rooms, attempt will be made to fill the request at nearby hotels. 
Requests for reservations at prices other than those quoted 
above will be made at other nearby hotels. 

Confirmation of hotel reservations will be made direct by the 
hotel 


»s of Engi- 
N.Y. 


"vatory in 
the Curtis 
- Information 
An information desk will be provided in the Headquarters Hotel 
to assist visiting members in securing desired information about 
the city. At the registration desk a card file of those in attend- 
ance will be maintained, with information as to Philadelphia ad- 
lresses 

Efforts will be made to deliver telegrams and messages promptly. 
Any mail for members received at Headquarters during the meet- 
ing will be delivered to the hotel address, if known; otherwise 
(will be held at the Information Desk. Letters undelivered at the 
lose of the meeting will be forwarded to the latest mailing address 


Entertainment for the Ladies 


_ Attention is directed to the entertainment provided for the ladies. 
‘ts expected that they will participate with the members in any 
ther features of the program in which they are interested. 


Local Sections Conference, Monday and Tuesday, 
April 15 and 16, 1946 


A conference of representatives of Local Sections will meet at 
00 a.m. on Monday and Tuesday, April 15 and 16, 1946, at the 
Bellevue Stratford. The program will schedule topics of profes- 
“onal rather than technical interest, in which all representatives 
“c expected to participate. All members of the Society are wel- 
me to attend 





Hotel Accommodations and Announcements 


Student Conference 


TUESDAY, APRIL 16 


9:00 Registration—Hotel Bellevue Stratford 
9:45 Conference Opens in Red Room 


GERALD E. No tin, A/S, U.S.N.R., President of Swarth- 
more Student Chapter, Presiding 


Address of Welcome 


R. A. Marr, Jr., M. ASCE, Chairman, Committee on 
Student Chapters 


10:00 The Engineer and Labor Organizations 


E. L. CHANDLER, M. ASCE, Washington, D.C., Repre- 
sentative of the Society 


11:00 The Engineer in Public Affairs 


GrorGE E. Barnes, M. ASCE, Head, Department of 
Civil Engineering and Professor ot Hydraulic and Sanitary 
Engineering, Case School of Applied Science, Cleveland, 
Ohio. 

12:00 Recess 
12:15 Luncheon—Engineer’s Club, 1317 Spruce Street 
Student Tickets, $.50 each 
2:00 Inspection Trip to Naval Base 

Following the luncheon, Students will go by bus for an 
inspection of the Philadelphia Naval Base. This base 
has many facilities of interest to engineering students, 
such as shops, laboratories, dry docks, etc. 

There will be no charge to students for this trip. 

Students are cordially invited to attend all sessions and 
functions of the Spring Meeting. 

No charge will be made for Student tickets for the 
Wednesday Luncheon. 

Students are also invited to attend, without charge, the 
Floor Show and Dance, following the Dinner on Wednes- 
day evening. 


























Local Committees on Arrangements 


GENERAL 


Francis S. Friel, General Chairman 
Lester L. Lessig, Vice-Chairman 
Charles A. Howland, Secretary 
Neville C. Courtney, Treasurer 


EXECUTIVE 


Lyle L. Jenne 

Joel D. Justin 
Wilmer Z. Kline 
Thomas Buckley Lester L. Lessig 
Carlos D. Bullock Scott B. Lilly 
Neville C. Courtney L. D. Matter 
Howard T. Critchlow Lemuel F. Parlett« 
Ralph Eark Howard K. Preston 
Joseph R. Farrell Henry J. Sherman 
Alexander Foster, Jr E. L. Shoemaker 
H. M. Freeburn S. M. Swaab 

Mrs. Francis S. Friel George H. Zeisler 
Charles A. Howland 


Francis 5. Friel, Chairman 
Julius Adler 
James H. Allen 


PROGRAM AND TECHNICAL MEETINGS 


Scott B. Lilly, Chairman F. C. Claus 

Julius Adler, Vice-Chairmar S. M. Swaab 

H. M. Freeburn Joel D. Justin 
Thomas Buckley William H. Chorlton 
Howard T. Critchlow Henry J. Sherman 


PUBLICITY AND ATTENDANCE 


James H. Allen, Chairman Charles S. Shaughnessy 
W. D. Williams, Vice-Chairman Joseph E. Gill 

C. Laurence Warwick R. E. Hess 

loseph A. Schulez 


HOTEL ARRANGEMENTS 


Charles A. Howland, Chairman Howard T. Critchlow 
Ralph Earle, Vice-Chairman Neville C. Courtney 


REGISTRATION 

Ralph Eark 

Charles S. Shaughnessy 
Charles A. Howland 


L. D. Matter, Chairman 
(. H. Zeisler, Vice-Chairman 
Bernard S. Bush 


Samuel T. Carpenter Fred G. Schworm 
Philip H. Carlin Sidney Robin 
John G. Gruss John T. Taylor 


Frederick r rhorpe, Ir Mervin H Kohler 


RECEPTION—-LOCAL HOST-—-SERVICE AND INFORMATION 


E. L. Shoemaker, Chairman Henry J. Sherman 

C. D. Bullock, Vice-Chairman Charles S. Shaughnessy 
Alfred A. Estrada Wilmer Z. Kline 

H. Lloyd Nelson W. S. Pardoe 

tloward T. Critchlow Lemuel F. Parlett« 
Charles Haydock S. M. Swaab 

Ralph Earle Scott B. Lilly 

Charles A. Howlan H. M. Freeburn 
Sanford W. Sawin Joel D. Justin 

Toseph |. Gilbert George B. Mebus 


ENTERTAINMENT 


Lyle L. Jenne, Chairman James W. Weston 
H. M. Freeburn, Vice-Chairman Joseph R. Farrell 
Charles A. Howland Charles Haydock 


JUNIORS 


Scott B. Lilly, Chairman A. C. Mullan 
Ralph Earle, Vice-Chairman William Padlasky 
J. J. Brennan T. D. Robinson, II 
Robert Diskant F. F. Smith 
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FINANCE 







Alexander Foster, Jr., Chairman Carlos D. Bullock 
]. G. Shryock, Vice-Chairman Charles Haydock 
Charles A. Howland, Secretary Carl de Moll 
Neville C. Courtney, Treasurer Joseph J. Gilbert 
Ralph Earle William H. Gravel] 
Henry E. Ehlers H. Lloyd Nelson 
Joseph R. Farrell Samuel T. Sacks 
Theodore E. Seelye Barclay White 
Joseph A. Russell Charles H. Schwertne: 
Joel D. Justin Lemuel F. Parlette 
Wilbur James 


TRANSPORTATION—EXCURSIONS AND SPECIAL Trips 


Theodore Morris 
Walter E. Rosengarte: 
Dudley T. Corning 
«Samuel S. Baxter 
Eugene A. Hardin 
Lemuel F. Parlett« 


Joseph R. Farrell, Chairman 
C. P. Schantz, Vice-Chairman 
Viggo Hansen 

William R. Sauter 

C. F. Wicker 

Wilmer Z. Kline 


STUDENT ACTIVITIES 


Howard K. Preston, Chairman Samuel J. Leonard 
W.H. Chorlton, Vice-Chairman Frank W. Edwards 
Samuel T. Carpenter D. M. Griffith 


John A. Oakey Philip Kissam Cc 
LADIES’ RECEPTION AND ENTERTAINMENT 
Mrs. Francis S. Friel, Chairlady Mrs. Lyle L. Jenne 1 
Mrs. James H. Allen Mrs. Joel D. Justin ion 
Mrs. Carlos D. Bullock Mrs. Lester L. Lessig 1] 
Mrs. Thomas Buckley Mrs. Scott B. Lilly ail 
Mrs. N. C. Courtney Mrs. L. D. Matter ry 
Mrs. H. T. Critchlow Mrs. Howard K. Presto = 
Mrs. Ralph Earle Mrs. Henry J. Sherman ni 
Mrs. J. R. Farrell Mrs. S. M. Swaab 
Mrs. Alexander Foster, ]: Mrs. E. L. Shoemaker vhs 
Mrs. H. M. Freeburn Mrs. Wilmer Z. Kline i 
Mrs. C. A. Howland Mrs. George H. Zeisler 
Mrs. Lemuel F, Parlett« } 
tr 
REGIONAL COORDINATION tta 
Lemuel F. Parlette, Chairman h 
Carlos D. Bullock, Vice-Chairman i 
1 
Allentown: George E. Pidcock ne¢ 
Baltimore: Gustav J. Requardt li 
Bethlehem: Jonathan Jones, H. A. Wistrich Q4 


Coatesville: William C. Emigh 

Harrisburg: L. D. Matter, I. M. Glace, A. J. Warlow, Farley 
Gannett, H. E. Moses, J. R. Hoffert 

Lancaster: John H. Wickersham 

Millville: Newton B. Wade 

Norristown: Joseph H. Green 

Phoenixville: Harry K. Ellis, Clyde W. MacCornac 

Princeton: G. P. Tschebotarioff 

Reading: A. R. O'Reilly, Francis Heine 

State College: Raymond O'Donnell ; 

Suburban Philadelphia: Walter E. Rosengarten, Josep! . 
Gilbert, David W. Bainbridge, Oliver L. King, Henry G. Dame 
Samuel T. Carpenter, George B. Mebus 

Trenton: F. C. Claus, Oliver W. Hartwell, Blair Bir 
Henry C. Barksdale 

Wilkes-Barre: Bernard S. Bush 

Williamsport: Mark C. Krause . 

Wilmington: Sanford W. Sawin, W. Compton Wills, 
Stanton, S. N. Van Trump 
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What Can Be Done About Traffic 


Congestion? 
Part |. The Problem We Face 


By Lesuie WILLIAMS, Assoc. M. ASCE 

















RAFFIC congestion is a seri- 
ous, major problem confronting 
cities. A survey recently con- 
ucted within the American Society 
Civil Engineers, asking each mem- 
of the City Planning Division 
indicate what, in his opinion, was 





















T the major problem in the planning of 
ities in 1946, showed traffic conges- 
ion to be the number one problem, 
llowed closely by slum clearance 
nd urban redevelopment. 

lraffic congestion is costly. It has 
rae wen estimated that the national eco- 

43 nomic loss from it equals that in- 

, urred by traffic accidents, which ac- 
rding to the National Safety Coun- 

- il approached two billion dollars in 
“41. The Regional Plan Associa- 
nm of New York estimated the cost 
{ traffic congestion in. 1927 on Man- 

hattan Island at $500,000 a day, and 
in the New York Metropolitan area 
ipproximately $1,000,000 a day. 
\ccording to a recent New York 
mes nation-wide survey of traffic 
uditions, Boston experiences a loss 
| $40,000,000 of trucking business 
low, Farley year, and Detroit downtown 
property owners have already lost 
uta billion dollars from traffic 
ngestion 
, INADEQUATE PROGRAMS 
the New York Times writer con- 
udes that insufficient planning was 
tesesh } nev evidence to cope with the postwar 

p i. rahe and parking problem. ‘Many 

mimunities, he continued, “had a 

Bir gol helplessness, of being caught 
swirl of traffic with no adequate 

ogram of relief.” Thus, if the 

on “mpo of our attack is not stepped up, 

Is, Harry ‘our efforts are not coordinated, 


cores of American cities will be 


threatened with an _ accelerated 
spreading of business blight, and the 
whole urban organism will suffer ir- 
reparable economic losses. 

Traffic congestion is a complex 
problem, as is evidenced by the diffi- 
culty that is encountered in trying to 
define it. But it must be fractured 
into its basic elements if the proper 
remedies are to be prescribed, in the 
proper amounts and at the right 
place and time. 

There are several varieties of 
traffic congestion. Home-to-work, 
mass-transportation passenger conges- 
tion is as familiar to the urban dweller 
as street vehicular and pedestrian de- 
lays and conflicts. Fortunately, all 
streets are not congested. If they 
were, the result would be tantamount 


Measures to Relieve 


Crry PLANNING ENGINEER, AMERICAN TRANSIT ASSOCIATION, New York, N.Y. 


to a streetless community, which 
would cease to function. These at- 
tacks of traffic congestion occur at 
fairly regular intervals and at definite 
places within the traffic system. Con- 
gestion is found along main thorough- 
fares leading to and from places of resi 
dence and places of mass employment 
during the a.m. and p.m. weekday rush 
periods. It occurs occasionally on 
major routes leading to and from 
beaches and recreational resorts on 
Sundays and holidays during vaca 
tion seasons. 

Congestion is most acute, however, 
on local business streets within con- 
centrated retail and mercantile cen 
ters. In these areas, adjustments 
sometimes take place within the com- 
position of the traffic stream, espe 


Traffic Congestion 


Here are the results of the ‘“decongestion’’ poll conducted at the Joint 
Session of the Highway and City Planning Divisions of the American Society of 


Civil Engineers in January 1946. 


Members present were asked to indicate 


which of the measures listed below will bring relief from traffic congestion 
quickly and cheaply in 1946. The vote was as follows: 


PERCENTAGE OF 
Tuose Present 


Corrective Poticy Vorep For 


35.7% Traflic engineering, meaning prohibition of car parking in 


business districts, 


one-way streets, modernized signs 


and traffic signals, etc. 


24.5% Mass transportation, in new and modernized forms 
15.9% More expressways and parkways 
11.2% More offstreet parking lots and garages 
9.3% Improved police enforcement 
| 5.4% City planning and zoning 


Almost 70% of those participating in the “decongestion’’ poll voted tor 


traffic engineering, mass transportation, and police enforcement, whereas the 
remaining 30% voted for long-range measures such as freeways, off-street lots 


and garages, and city planning. 
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cially if the district is growing. For 
example, at Fifth Avenue and 42d 
Street, in the heart of New York, pri 
vate automobile congestion rose and 
waned in the face of a rising pedes 


ee 


4 


. 
a> 





trian and motor-bus passenger de- 
mand. In 1925 more private cars 
used this intersection than in 1939, 
when there were twice as many pri- 
vate automobiles registered in metro- 


FORTUNATELY THERE IS PLENTY OF ROOM ON THE Beacu ArTeR THESE DRIVERS WORK 


Tuer WAY 


THROUGH A CONGESTED MAJjor ROUTE 





PRAFFIC Stops AND WAITS 


AND WAITS 


CHOKED BUSINESS 


STREET IN NEw YORK 
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politan New York. The moveme 
of people and goods at this interseo. 
tion is greater today than ever befo,, 
indicating that a downtown busine«. 
site needs customers, not private car. 
to prosper. 

It must be recognized, howeye, 
that traffic is self-limiting. There ;. 
a maximum level beyond whic) 
traffic congestion causes decentral. 
zation and business decline. Ther, 
fore, in prescribing for the relief 
such congestion, extreme care must 
be exercised in examining and diay 
nosing each particular local situatio, 
so that the proper correctives wil] }, 
applied in the right proportions, 

The Highway and City Planning 
Divisions of the American Society 9; 
Civil Engineers recognize the loca 
peculiarjties and complexities jy 
volved in applying palliatives, pr, 
ventives, and remedies for traffic cop 
gestion. The members of these Dijyi- 
sions also realize that a clear and con 
cise program of attack must be organ 
ized immediately because we stand 
on the threshold of the greatest urban 
highway building program in history 
These highways will be a blessing 
a blight on American urban economy 
depending upon the degree to which 
they promote the public’s conven) 
ence, safety, prosperity, and general 
welfare. 

ELEMENTS OF CONGESTION 

For the purpose of initiating this 
discussion, traffic congestion may ix 
considered as the inability of certain 
parts of public ways to generate, at 
times, their maximum utility owingt 


1. Lack of a functional major thoroughfare 
and expressway system 

2. Inability of public transportation to 
provide such attractive service that 
the highest level of transit riding s 
maintained 

3. Misuse of streets for private-car storag 
and commercial shipping purposes 

4. Insufficient or improper traffic eng 
neering and enforcement measures 

5. Non-existence of a master land-use plas 
to guide the location and design o 
public ways and terminals 


The mere mention of these ma) 
deficiencies in the circulatory systems 
of American cities brings to mun 4 
general approach to traffic congestio! 
consisting of : 


1. Major thoroughfare, freeway and pars 
way system 

2. Modernized public transportation 

3. Off-street private-car and truck tt 
minals strategically located 

4. Improved traffic engineering ane “ 
forcement measures 

5. A city plan, integrating land uses * 
residence, recreation, commerce, w 

dustry, and civic and cultural p& 

poses) with the circulatory system 


+ 
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these elements of the con- 
oblem will be analyzed in 
»osium, the first in this issue 
rs in future issues. It is 
simple to state a general 
but quite the reverse to 
local conditions, select and 
ticular remedies, and es- 
lish the proper administrative 
ry for translating proposals 
practice. It is also recognized 
t relief from traffic congestion can 
nly from a combination of cor- 
ased on adequate factual 
nalvses. As a part of that analysis 
attention must be given to that great 
! ed-up private-car demand wait- 
pour such vehicles forth onto 
, streets. 


NEED FOR IMMEDIATE PROGRAM 


[here will probably be only a 
mited expansion in street space in 
46, and express highways, when 
uilt, will constitute only a fraction 
‘ the total street mileage. We seem 

be confronted with the dual fact 

ur existing streets with few 
hanges will have to carry the bulk of 
the movement of people and goods, 
and that our cities are in desperate 
need of a workable program for im- 
ediate relief. 

[he Highway and City Planving 
Divisions of the ASCE held a joint 
session in January, presenting this 
Symposium on Traffic Congestion 
with the hope that a decision might 
be reached on what to do to place 
sound traffic principles in operation 
t once, and at the same time to es- 

blish a sound guide for capital 
highway expenditures to facilitate the 
movement of people and goods, alle- 
viate traffic accidents, preserve down- 
town business values, and encourage 
ind central city and suburban de- 


SOL 
‘ 
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EXPRESS TRAFFIC APPROACH 


Civit ENGINEERING for April 1946 1§t 


TO THE TRIBOROUGH BRIDGE 


IN QUEENS, New YorkK Clty 


Part II. 


Urban Parkways and 


E Xpressways 
By W. S. Cuapin 


CoNnsSULTING ENGINEER, TRIBOROUGH BripGe AutTHorRITy, New York, N.Y. 


MMEDIATELY after V-J day, 
when the restrictions on the use 
of motor fuel were lifted, most 
American cities experienced a surge 
of vehicular traffic that resulted in 
serious congestion in some areas. 
Midtown Manhattan traffic problems 
were high-lighted in the newspapers, 





SOUTHERN PARKWAY IN QUEENS, NEw York City 
(wo Three-Lane Express Roadways Are Flanked by Service Roads 


and as a result all sorts of remedies 
were suggested, ranging from drastic 
restrictions on the movement, stop- 
ping, and storing of vehicles to the 
immediate construction, with public 
funds, of inordinately expensive engi- 
neering projects. Some of these proj- 
ects could at best bring partial relief, 
and the cost would be so large as 
seriously to impair the city’s ability 
to finance other worth-while public 
improvements. 

By the exercise of reasonable police 
power, considerable relief was ob- 
tained and the hysteria accompany- 
ing Mid-Manhattan traffic tribula- 
tions died down. The problem is now 
being approached with sane, sound 
judgment and with a view toward 
alleviating the difficulty without im 
posing such restrictions as will 
strangle business in the area and 
without constructing facilities that 
are not economically sound. The 
first thing needed is more traffic 
police, and these will be available by 
midsummer. 

Our objective is to provide reason- 
able freedom of movement for the 
greatest volume of traffic and to 
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New York Cr 


remove trafic from neighborhoods 
where it is detrimental to the com 
munity lite. The modern parkway 
or expressway is a most important 
factor in carrying out this objective 

Che manufacture of automobiles 
will continue, and the public desires, 
pays for, and demands the right to use 
the vehicles it buys and to travel 
without restrictions 
from traffic congestion 

It was not until 1939, when 7 oll 
Roads and Free Roads was published 
under the direction of Commiussioner 
Thomas H. MacDonald, Hon. M. 
ASCE, that the full significance of 
modern traffic trends was realized 
by many. The public has since be 
come increasingly aware that the 
traffic load is in or near the confines 
of our cities. Gradually the Federal 
\id Highway Act is being modern 
ized to provide more adequately for 


unreasonable 


urbah problems, and most cities are 
now for the first time face to face 
with the many problems of construc 
tion involved 

For a great many years city streets 
have been paved, until in many im 
stances between one-fourth and one- 
third of the area of the city blocks 
is paved for public use In spite of 
this huge area of paving, the bulk of 
urban traffic has not been able to 
move in the expeditious manner it 
has aright to expect. In many cities 
movement within the city limits ts 
slow and congested, as heavy traffic 
is moved along residential and busi 
ness Streets Not only is traffic not 
properly served, but in addition the 


O PARKWAYS AND A HEAVILY TRAVELED BOULEVARD IN QUEENS, 


vy, Has ELABORATE LAyout 


areas through which the traffic forces 
its way are adversely affected. Heavy 
traffic is not an asset to a business 
section. Instead, it drives away 
legitimate business that would other 
wise patronize the area. Neither is 
heavy traffic beneficial to residential 
sections. It seriously depreciates the 
value of properties along streets that 
are subjected to the pounding of 
traffic and noisy stopping and start 
ing at intersections. 


MIXED TRAFFIC PROBLEMS 


A lane of pavement on a city street 
has a very low efficiency, as its value 
is limited to that of the poorest 
traffic intersection on the street. 
Many tactors are involved, such as 
light cycles, pedestrian movements, 
and vehicular turns. The pedestrian 
is entitled by law and by custom not 
only to the exclusive right to the 
sidewalk but also to a share in the 
use of the street. Attempts have 
been made to force him to pass under 
or over the streets at busy inter- 
sections, but too often without suc- 
cess. He simply insists on his right 
to use the street, and as a result is 
responsible for a material reduction 
in street efficiency. 

The properly designed expressway, 
which is free of traffic lights, left 
turns, intersections at grade, and 
local access except at designated 
exits and entrances, and which sepa- 
rates the through from the local traf- 
fic and the vehicle from the pedes- 
trian, is the only known way of re- 
serving lane capacity for the unre 


stricted use of the motorist. I ngte, 
of lane efficiencies of 20 or 30% .. 
developed on city streets, efficiencies 
approaching the desired 100% ar, 
obtained on express lanes. 

During the last fifteen years, unde, 
the leadership of Commissione, 
Robert Moses, 164 miles of fre 
flowing 4-lane ‘and 6-lane p: irkways 
have been developed in and aroyng 
New York City. It is generajy, 
recognized that these facilities hay, 
greatly reduced traffic congestion ; 
the areas they traverse. The neigh 
borhoods have been relieved of try 
fic that is detrimental to communit 
life, while the benefits to traffic by 
cause of ease of travel and saving 
time are manifold. In short, tra 
fic on an express artery is virtual! 
bridged sthrough the communiti 
without interfering with their lif 


EXPRESSWAYS PLANNED 


The expressways now being 
signed for New York City are ge: 
ally similar to the parkways, ex 
that commercial traffic will not 
excluded. The present expressy 
program will dovetail into the ar 
system and will go far toward fill; 
in the vital gaps in the New \ 
system. Other worth-while proj 
will be developed, but in general 1 
must take their proper piace i 
of projects that is based on realist 
factors, including need and pract 
cability as measured by both physi 
and economic standards. 

The question of how much t 
relief will be afforded by the 
press highway system will deper 
upon how many projects are actual! 
undertaken and how soon they 
completed. Many cities have ne 
really begun the construction o! 
press highway facilities but are st 
in the planning stage. Some sta 
highway departments have not 
yet experienced the difficulties o! cor 
struction within the boundaries | 
cities, where close coordination 1s r 
quired with the numerous city bu 
reaus, including planning commis 
sions, public works agencies, al 
traffic officials. Many city plannimg 
and works agencies have not as ye" 
reconciled themselves to having stat’ 
highway departments constructin: 
and maintaining highway facilities 
within areas of their jurisdiction 


COORDINATED AUTHORITY 


In New York the success in p's 
ning and constructing arter: al pr 
ects of intricate design is due to the 
overlapping directorship of Commis 
sioner Moses, who holds a num ber 
state, city, and authority jobs. & 
missioner Moses has been able 
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i N\ 0. 4 
nstea 1e entire arterial program, 
U7 0» a n to the many other im- 
iciencies : ts which are related to the 
" : ~ 
1/0 a ad ind construction of this 


Even under such favor- 


'S, Under tions, the problems are far 
wr r-mas ole, and tremendous energy 
a Tree - required to advance the program 
arkways ; tudies to design, and from 
Revie lesion to land acquisition, building 
jenerally ‘et n, and the actual moving of 
ies hav: | building of structures. 

stion 1 

€ neig! ECHNICAL COMMITTEES 

of tr In the absence of efficient co- 
nmunit ited direction for the program, 
afic be ther expedients must be resorted to. 
=~ me method that has been found suc- 
re, Wa essful in the past is to establish 
virtua echnical committees consisting of the 
— ads of the planning and works 
J vencies involved in the program. 
D The technical committee can estab- 


sh itself as a body of considerable 
nfluence, particularly with the public 
— f .fficials who have final authority and 
= ire responsible to the public. 

In addition to a coordinating com- 
ittee, another successful expedient 
— s to use liaison engineers who have 
: ficient authority to work out the 


" blems between the agencies in 
‘-” lved, and who by personal contact 
: ther than by letter writing bring 
t the necessary compromises. 

t 


f the large number of traffic inter 
pt ections on the New York City and 


phy Island parkway system, there 
practically none on which any 

a mati could claim the entire 
der redit for the design. The reason for 
, this is that early in the design stage 

ut liatson engineer obtained the con- 

he ibutions and suggestions of the 

. everal organizations involved 

are 
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ALL INTERSECTIONS OF HUTCHINSON RIVER PARKWA\ 
IN THE Bronx, N.Y., AR& SEPARATED 


There is no room for pride in 
authorship, only for pride in partner 
ship, where several agencies, often 
times of different political faiths, have 
a combined responsibility to design 
and construct the same facilities. 


COMBINED WITH OTHER ESSENTIALS 

The expressway cannot any longer 
be considered as a highway facility 
completely separate from the other 
transportation elements affecting the 
growth of a modern city. In cities 
where separate rapid-transit facilities 





MENADE AND RECREATIONAL FACILITIES ARE PROVIDED ALONG 
THE SHORE PARKWAY IN BROOKLYN, N.Y 


cannot be afforded, it is possible that 
either rail or motor mass transport 
can be combined in the expressway 
program. A number of suggestions 
have been proposed along this line, 
placing rail transportation in the 
landscaped median strip between the 
express roadways and providing for 
stations at important crossings of the 
expressway. 

The Pentagon highway network 
in Arlington, Va., is an example of 
express highway facilities being used 
as a base for the development of a 
number of facilities, including offices 
for the Army and Navy, and housing 
for government employees. Before 
the network was constructed, traffic 
congestion was extremely serious. In 
spite of the tremendous expansion of 
activities throughout the area during 
the war, the traffic is no longer a 
matter of concern. 

A NEW CONCEPT 

The possibility of completely inte 
grating express highway facilities 
within the overall plan of the 
American city is only now taking 
form. Those cities that have as their 
objective the development of reason 
able freedom of traffic movement, 
the removal from the street system of 
traffic detrimental to community life, 
and the orderly development of new 
facilities dependent on modern meth 
ods of transportation, will feature the 
modern parkway and expressway in 
their construction programs 























Testing Bailey Bridges to Failure 


ENGINEER (CrviL), ENcrneer Boarp, Fort Betvorr, Va. 


HE bank of the Colorado River 
near Imperial Dam, Calif., was 
the scene of one of the war's 


large-scale fact-finding projects. Here 
at the Yuma Test Branch of the En- 
gineer Board, Army Engineers as- 
sembled and loaded to failure full-size 
bridge spans assembled with inter- 
changeable Bailey bridge units. The 
tests, which were run during 1944 
and have only recently been made 
public, were a final check on the 
American redesign of the British 
bridging units so widely used through- 
out World War II. The tests were 
unique for several reasons: (1) They 
are one of the most complete series 
of ultimate-capacity tests of full-size 
bridges ever conducted in the United 
States; the series consisted of tests on 
17 individual Bailey bridges. (2) 
They cover a very comprehensive use, 
on full-size bridges, of the electrical- 
resistance type of strain gage. Over 
1,500 individual measurements were 
made on one bridge. (3) Along with 
the other tests of bridging equipment 
conducted by the Engineer Board 
during the war, they constitute one of 
the most extensive uses of the elec- 
trical-resistance type of strain gage 
for field testing. 

The main reasons for the series of 
tests were three. The first was to 
check the capacity of United States 
manufactured bridges against that of 
British manufactured bridges. With 
the decision to make Bailey bridges 
in the United States, it was necessary 


By D. ALLAN FiRMaGeE, Jun. ASCE 


4 GREAT many interesting. and 
<4 valuable engineering data have 
been obtained in tests of war equipment. 
An example directly to the point is the 
sertes of tests on bridges made by the 
Army's Engineer Board. Conducted 
on a scale beyond the hopes of most 
researchers, the field tests shed light on 
the behavior of long spans of assembled 
prefabricated bridge-truss units. 


to redesign the British bridge using 
American standard rolled sections. 
However, all parts had to be inter- 
changeable with British parts, and 
the bridges also had to be capable of 
carrying the same live load as British 
bridges. The British had made ulti- 
mate-capacity tests on their bridges 
and from the results had classified 
them as to allowable live load. 

The second reason was to check the 
analytical method for determining 
both dead-load and live-load stresses 
due to a particular vehicle on the 
structure. 

Third, it was necessary to deter- 
mine the limit strength of the bridge 
for the five types of construction, 
from  single-truss single-story to 
triple-truss double-story. Because 
of the complexity of the structure, 
it was not possible to determine 
mathematically, to the degree of 
exactness necessary in military bridg- 
ing, the buckling strength of the 
compression chord. 

Before the Chief of Engineers 
issued the directive to conduct ulti- 





Crip FoR APPLYING LOAD TO BAILEY BRIDGES 










































mate-capacity tests on the Unite 
States manufactured Bailey bridge 
the Engineer Board had not ¢qp. 
ducted any ultimate-capacity tests »j 
non-floating bridges. Therefore , 
method had to be devised to load th. 
bridges up to a maximum of 100 ton; 
The first thought was to drive a tan; 
onto the test bridge and then Joa 
weights on the tank until the bridg 
failed. This method was ruled out a: 
impractical for the following reasons 

1. The amount of added weigh 
would be as great as 50 or 60 ton 
for some bridges. It was doubtiy! 
if the suspension system of the tani 
would carry this load. 

2. It would be difficult to procure 
lead or iron weights in such quantity 
in the limited time available. 

3. In order to conform to the 
British posted capacity, the American 
bridges had to carry eleven applica. 
tions of the British limit load with n 
increase in deflection between th 
tenth and eleventh applications. Th. 
time involved in eleven applications 
of 50 to 60 tons of weights to the test 
vehicle would have been excessive 

4. By adding weights to a tank it 
would be difficult to insure equal dis 
tribution of load to both tracks. 

After considering the time required 
to complete the tests and the ma 
terials on hand, the need of improves 
ing a testing machine of 100-ton c 
pacity was apparent. It was decid 
to utilize two sets of pile piers pr 
viously erected for testing pile-driving 
equipment. By launching a Bail 
bridge from a nearby road along th 
top of a sand bank onto the two pu 
piers, a continuous overhead bridge 0! 
two 60-ft spans, approximately 20 ! 
above the ground level, was optainec 

Below this overhead bridge, 2% 
perpendicular to it, the bridge t 
tested was constructed. The te 
bridge was then loaded by: | 
placing simulated tank tracks (mac 
from timbers and conforming to 
track dimensions of the design veluci 
for the British load class for whic 
the bridge should be rated) on th 

. . oa h 
bridge at mid-span and agaist Us 
curb; (2) erecting on the simulated 
tank tracks a crib composed of Bailes 
bridge parts; (3) placing on top © 
the crib four sets, two to a set,“ 
standard highway loadometers; “~ 
installing a hydraulic jack on ea" 
set of loadometers. By jacks 
against the overhead bridge, W™ 
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several vehicles, the 
plied to the test bridge. 
is test setup it was possible 
bridge load from approxi- 
us, the total weight of the 
iximum of approximately 
[he arrangement of the 
| equal distribution of load 
ulated tank tracks as well 
nly distributed load along 
of the track. Applying 
is simply a matter of jack- 
ill four jacks simultane- 
usiy til the desired load was 
" ing sure that the loads on 
the ks were equal. Releasing 
was only a matter of releasing 
ks. The complete crib was 
sed of standard Bailey bridge 


the 


oarts, which were already in the stock 


nile at the test site. The loadometers 
were also readily available, having 
en used in previous bridging tests 
weigh test vehicles. The overhead 
weighted with three 
nks having a gross weight of ap- 
roximately 90 tons. The steel sec- 
tions beneath the bridge were for the 
ourpose of catching it at the time of 
failure so as to avoid danger to per- 
sonnel on the bridge. 


¢ was 


STRESSES AND DEFLECTIONS 


Measurements were made by 
ans of electrical-resistance strain 
gages and the SR-4 type of strain 
idicator. Gages were placed on 
th the compression and the tension 


rds at several critical sections. 
[he chords of the panels were com- 
posed of two 4-in. channels tied to- 
gether at the intersections of the 


iagonals and verticals. All the steel 
the panels had a guaranteed mini- 


ind an ultimate tensile strength of 
VUU 1D per sq in. 
sections were cut 
the channels of some of the 
mel chords. These sections were 
then tested for yield point and ulti- 
te tensile strength. The actual 
point varied from 50,000 to 


liter testing, 
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A 150-Ft TripLe-DovusBLeE BRIDGE UNDERGOING A Capacity TEST 


56,800 Ib per sq in., and the ulti- 
mate tensile strength from 73,000 to 
84,000 Ib per sq in. To obtain the 
average strain in the channel, four 
gages per channel at any one section 
were installed. This arrangement of 
gages on the channel would measure 
the extreme fiber stresses. Then, by 
weighing the four gage readings in 
proportion to the area of the flanges 
and the web of the channel, average 
stress in the channel was obtained. 

The number of gages per bridge 
varied with the type of construction, 
84 gages being the maximum in 
stalled on any one bridge. The gages 
were wired to panel switch boxes and 
the switch boxes were connected to 
the strain-gage indicator. At any 
time it was possible to take a reading 
of any particular gage by simply 
switching that gage into the circuit. 
With this setup it was possible to 
take readings of all 84 gages in 10 to 
i5 minutes. 

Deflections of the bridge were 
measured by attaching scales to the 
bottom chord and taking readings by 
means of an engineer’s level. Read- 


ings were also taken at the abutments 






to measure any settlement of the 


supports. Horizontal movements of 
the compression chord were also 
measured. These measurements 


were made by clamping a transit to 
the top chord at the end of the bridge 
and reading offsets at the joints by 
holding a scale against the chord at 
each panel pin. Strains for dead load 
were measured by jacking up the 
center of the bridge and removing the 
pins connecting the center panels. 

Thus assured of no stress in the 
chords, the personnel took a reading 
of all the strain gages. The pins 
were then inserted and the bridge 
jacked down to its normal position. 
All the gages were again read and the 
difference in the two readings was a 
measure of the dead-load strain. Next 
the loading crib was constructed, and 
at its completion another set of read- 
ings was taken. This gave the 
measurement of strain due to the 
crib load. The live load was then 
increased in increments by jacking 
against the overhead bridge. 

At increments of load near failure, 
the load was applied 11 times and 
deflection and strain gage readings 
were taken at the first, tenth, and 
eleventh application of load. The 
measurements of dead load and crib 
load were completed in one working 
day, and readings of live-load incre- 
ment were completed the second day. 

Electrical-resistance strain gages 
are ideally suited to this type of field 
testing. They are easily applied, 
and the rapidity with which they can 
be read was a highly important factor 
in these tests. The sensitivity of the 
gages was valuable in observing the 
slow rate of failure that was fre- 
quently noted. Many of the bridges 
tested carried the load at failure for 
a considerable period of time before 




















ELECTRICAL STRAIN-GAGE EQUIPMENT IN 


PLACE ON COMPRESSION MEMBERS 


they collapsed. In one case a bridge 
sustained the failure load for one and 
one-half hours before collapse. Dur- 
ing this entire time the strain-gage 
recorder showed a very slow increase 


in strain with no increase in load. 


It was not otherwise possible either 
by observation or by deflection 
measurements to know that the 
bridge was going to fail until less 
than one minute before collapse 

At least two tests of each span and 
type of bridge tested were made. 
This was done by removing the 
middle half of the bridge after the 
first test and replacing it with new 
panels. The results obtained from 
the strain-gage tests are too volumi- 
nous to cover completely in this article. 
However, several of the tests will be 
briefly discussed. 

RESULTS PLOTTED 

Che graph, Fig. 1, shows the results 
of the tests on a double-double bridge. 
Plotted are: the maximum extreme 
fiber stress, which is the maximum 
reading obtained at any one gage; 
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the maximum average stress in the 
greatest stressed channel, which is 
the weighted average of four gages; 
the maximum average truss stress, 
which is the weighted average of the 
two channels comprising the com- 
pression chord of a panel; and the 
maximum average girder stress, which 
in the case of a double-double bridge 
is the average of two trusses. 

In military terminology for the 
Bailey bridge, the group of trusses on 
each side of the bridge is called a 
girder. The girder may be composed 
of one, two, or three trusses. Also 
shown on the graph is the dashed 
line representing the computed maxi- 
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mum average girder stress. This was 
computed by treating the bridge as a 
statically determinate structure. This 
is not exactly the case, as each panel 
has moment-resisting joints since all 
members are joined by welding. 
However, as the stiffness of the web 
members is very small in proportion 
to that of the chords, the panel can 
be treated as pin jointed. 

The plot shows that the measured 
average girder stress for the test 
bridge was slightly more at the higher 
loads than the computed average 
girder stress. However, the average 
stress for all the girders was very close 
to the computed average. It was also 
observed that the maximum extreme 
fiber stress was considerably greater 
than the average channel stress. The 
latter shows a considerable variation 
in stress across the section—a char- 
acteristic of all the tests. 

There was quite a difference in the 
stress at the heel and that at the toe 
of the channels, although there was 
no mathematical relationship between 
these stresses. The maximum ex- 
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treme fiber stress was very erratj 
and it was not possible to determin, 
it analytically with any degree of 
curacy. In any two tests of simila, 
bridges, the extreme fiber stress wa: 
not consistent and there was no rp 
lationship found between the extrem, 
fiber stress and the failure point of th; 
bridge. The erratic character of thy 
extreme fiber stress was no doubt dy 
in great degree to the method of coy 
necting the panels together by means 
of pins through the chords. 

Although the specifications calle; 
for very close tolerances and exac 
workmanship, the play in the joint; 
made it possible to place a slight) 
eccentric loading on the chord. Th, 
average truss and girder stress wa: 
consistent for all tests and conformed 
closely with the computed stress 
The average girder stress at failur 
varied from about 40,000 to 50,000 |} 
per sq inu., depending on the number 
of trusses per girder. This woul 
indicate a low L/r ratio for the com 
pressive chord. Tests of like bridge 
showed very similar strains, and suc! 
bridges were very similar in maximun 
load carried. The variation in ult 
mate capacity was within the per 
missible variation in yield point of th 
material, cross sectional area of th 
members, and accuracy of loa 
measurements. 

The method of testing here «& 
scribed proved very successful an 
made it possible to complete th 
tests ahead of schedule. Under th 
setup, the load could be applic 
quickly and in any increment di 
sired. The electrical strain gages 
made possible the rapid measurement 
of strains at many points on th 
bridge. They also permitted th 
complete gaging of a section so ast 
obtain accurately the average stress 
in it. The stress variation across 
section showed the error that woul 
result in taking only one reading on « 
channel and accepting it as the aver 
age stress in the channel at that se 


tion. The Engineer Board has 
adopted this method of testi 
bridges to ultimate capacity & 


standard operational procedure au 
has successfully tested many othe 
types of bridges in the same manner 

Jn conducting the tests and analyz 
ing the data, the author was assiste 
by Maj. R. B. Stegmaier, Corps 0! 
Engineers, Jun. ASCE, and Lt. R.G 
Jacoby, Corps of Engineers, Jun 
ASCE. The testing was conducted 
the Yuma Test Branch of the Eng! 
neer Board, Imperial Dam, Cali 
fornia. The Yuma Test Branch we 
under the direction of Lt. \" 
George W. Howard, Corps of Fng 
neers, Assoc. M. ASCE. 
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VER since it was discovered 
that taste-producing com- 
»ounds in drinking water could 
dized out by heavy doses of 
there has been a_ wide- 
interest in break-point chlori- 
he purpose of such chlorina- 
is twofold. It provides a means 
maintaining higher chlorine resid- 
in a distribution system with a 
spondingly greater protection to 
health of consumers, and it may 
me critical taste difficulties en- 
tered with other methods of 
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PHASE CONCEPT OF BREAK- 
CHLORINATION 


THREE 

POINT 
ter treatment, it has its limitations 
though some applications have 
led good results, other trials have 
disappointing. Some of the 


ere It Vie | 
ful an ee) 


lete th ilures have been due to a lack of 
ider th nderstanding of the basic principles 
apphie | methods of control, but there are 
lent ny instances where break-point 


mn gages hlorination is not suited to condi- 
uremen| tions, and in those cases it should not 
on tl nsidered. 


ted 
HARACTERISTIC EXAMPLES 


so ast 
ye stress Some experiences with break-point 
across hlormation have been chosen here 


it. woul 
ling on 


illustrate principles in laboratory 
nd plant control, together with the 


he aver ractical difficulties encountered. 
that se: lhe cases inelude the following three: 
ard has small Army post drawing its supply 

testing rom a large metropolitan system, a 


city 
jure an 
ry other 


uuncipality supplied from a heavily 
polluted stream, and an Army es- 
tablishment using a relatively pure 
manner prng-fed stream but with a storage 
{ analy: reservoir containing objectionable al- 
) assiste ‘al growths. These examples are 
Corps 0! but also characteristic, 
A. R.G nd illustrate methods of dealing with 
rs, Ju nge of problems. 


istinctive 


lucted a tis first necessary to define break- 
he Eng chlorination. The early con- 
n, Call ‘itis illustrated in Fig. 1. The 
unch was on presented by this diagram 
a * be divided into three phases. 


ft n the firc¢ 
of le fir 


phase, after the instan- 
chiorme demand is satis- 


By Ropert N. CLark 


NE W concepts on the chlorination of 
4 Y water supplies have revealed pro- 
cedures for successfully removing ob- 
jectionable fractions. During the year 
1945 special opportunities have been 
offered investigators to study the results 
of break-point chlorination—utilizing 
a relatively high dosage. In this artt- 
cle Colonel Clark has selected several 
examples illustrating the possibilities 
presented by thts trend. 


fied, successive increments of chlorine 
produce corresponding increases in 
the residual up to a definite maxi- 
mum, beyond which further small in- 
creases in dosage yield no material in 
crease in residual. The second phase 
is marked by a decrease in residuals as 
the dosage is increased, this trend 
continuing to a definite minimum 
residual, designated the break-point, 
beyond which further small increases 
in dosage yield no material decrease 
in residual. The third phase is 
characterized by a proportional in- 
crease in residual upon successive in 
cremetits in dosage. 

NEW BREAK-POINT DEFINITION 

The discovery of this type of reac 
tion aroused great interest in the 
water works field. As further ex 
periments were made it was revealed 
that although some natural waters 
possess characteristic break-point 
properties, a larger proportion are of 
such a nature that the _ typical 
“hump” does not exist. However, 
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The Case tor Break-Point Chlorination 
Cases Described to Illustrate Principles and Methods of Dealing with Various Conditions 
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many of these waters, after chlorina 
tion, were found to have properties 
similar to break-point chlorinated 
water, and it was suspected that some 
other factor was masking the classi 
cal break-point phenomenon. 

Development of the orthotolidine 
arsenite test, by Gilcreas and Halli 
nan, placed a practical tool in the 
hands of investigators, and led to a 
new definition of the break-point. 
This test differentiates between free 
available chlorine and loosely bound 
chlorine, such as chloramine. A 
typical break-point curve is shown in 
Fig. 2. 


FOUR ZONES 


This figure illustrates four zones of 
chlorination based on the applied 
dosage. In natural waters one or 
more of these zones may be very 
limited, or wholly lacking. The first 
zone represents the instantaneous de 
mand, ordinarily a direct and stable 
formation of chloride such as the com 
bination of chlorine and hydrogen 
sulfide, to form colloidal sulfur and 
hydrogen chloride. The second zone 
represents the loose combination of 
chlorine with some chemical, ordi 
narily ammonia, to form compounds 
that react with orthotolidine to pro 
duce color. This zone may be called 
chloramination and can be artificially 
produced or extended by adding am 
monia to the water. 

The third zone represents a mixture 
of free available chlorine and com 
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bined chlorine, and has been desig- 
nated marginal chlorination. In 
some instances it has been found that 
troublesome chlorinous tastes de- 
velop in this range. The fourth zone 
is characterized by absence of com- 
bined chlorine, all the chlorine indi- 
cated by the orthotolidine test being 
free and available. This is the true 
break-point range, and the break- 
point can be defined as the point at 
which all, or practically all, of the 
total residual is free, available 
chlorine. 

To determine the practical possi- 
bilities of break-point chlorination, a 
series of full-scale tests was run early 
in 1945 at a small Army post drawing 
its water from a metropolitan supply. 
The water was a soft, clear surface 
water, slightly acid in reaction, and 
had been previously chlorinated, al- 
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though no trace of residual chlorine 
was found in it as delivered to the 
post. Because the water was cor- 
rosive, the Army was applying cor- 
rective chemicals, which had the 
effect of raising the pH to about 8.0. 
These chemicals were sodium hy- 
droxide, sodium silicate, and sodium 
hexa-metaphosphate, totaling in all 
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about 25 ppm. It was found that 
the addition of these chemicals had 
the effect of increasing the instan- 
taneous chlorine demand to a marked 
degree. The purpose of the study 
was fourfold: to determine the 
chlorine-demand characteristics of the 
water before and after treatment for 
corrosion control, to determine the 
persistence of chlorine residuals fol- 
lowing break-point treatment, to in- 
vestigate the bacteriological effects, 
and to study factors of consumer per- 
ception. 


DEMAND CURVE 


The chlorine-demand curve of the 
treated water is shown in Fig. 3, 
which indicates that the break-point 
dosage of 4.8 ppm of chlorine could be 
expected to produce a residual of 1.9 
ppm under standard conditions. Ac- 
cordingly the chlorine feed was ad- 
justed to yield a 1.9 ppm residual 
after 10 minutes of contact, and 
within narrow limits was kept at that 
rate for the period of the test. 

At different points in the distribu- 
tion system the effect of this dosage 
was investigated. For several 
months prior to adoption of break- 
point chlorination, chlorine had been 
applied in amounts sufficient to pro- 
duce about 0.4 ppm in the most used 
portions of the system. As soon as 
the dosage was increased, there was 
an increase in residuals throughout 
the system, even in remote sections 
where no chlorine could formerly be 
detected. 

At first the residuals were mainly 
chloramines, except at taps near the 
point of treatment, but within a 
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month some free available chlorine 
could be found throughout the gy. butt 
tem. Since the penetration of free were 
available chlorine was progressive brea 
it appeared that the system wa term 
gradually being cleared of nitroge. sults 
nous material. In this Case there was excel 
no sudden sloughing of pipe growth ppm 
even though break-point chlorinatio, ual 0 
was suddenly applied. : ver) 
The study of tastes, odors, ans disce 
other factors perceptible to consumers the ‘ 
indicated that no appreciable di. = 
a 


turbance was caused by break-point 
treatment. Routine determinations 
of threshold odors were supplemented 
by direct questioning of cooks, off. 
cers, and enlisted men, and it wa: 
obvious that the change in treatment 
had not resulted in any perceptible 
change ¢n taste. This is notable jn 
view of the fact that the residual ha; 


below 


chlor1 


been increased to about 500% of its aap 

previous amount. ; int 
poin 
result 


SMALL MUNICIPALITY 
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As the second illustration, a small 
municipality has been chosen. Here 
the supply was contaminated with 
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CHLORINE-DEMAND CuRVE 
TREATED WATER 


wastes from a potato starch factory 
some distance upstream. The 
amount of putrescible matter was so 
great that the oxygen in the stream 
was entirely depleted, and a strong!) 
objectionable amount of hydroger 
sulfide was present. Treatment con- 
sisted of conventional rapid sand 
filtration with the addition of carbon 
for taste removal and lime for pH 
adjustment. The chlorine-demand 
curves for the raw water are show! 
in Fig. 4. The break-point is quite 
definite at a dose of 5.0 ppm, but 
when a quantity of water was treatec 
with this dosage the chlorinous tastt 
and odor were decidedly offensive 
The experimental results were so dis 
couraging that no effort was madet 
carry out plant scale work. The 
objectionable condition was correcte: portant 
by eliminating the polluting su be car 
stances at the source rather than by period, 
further efforts at corrective treat dose is 
ment. ol orth 

The third instance was at an Am) la on 
post which experienced trouble w™ Water 
tastes due to algae in the maim distri- 


> 


\ D4 N o. 4 

Ulorine acon reservoir. Preliminary tests 
eC Sys. nt on the raw water, and the 
Mt free seeak-poit characteristics were de- 
eSSive, meal .s shown in Fig.5. The re- 
1 Was ‘alte obtained in the laboratory were 
troge. eljent, and water treated with 4.0 
Te Was on, to produce a break-point resid- 
rowth, hal of 2.4 ppm, was found to have a 


Nation slight chlorinous odor, and no 
discernible taste. On application to 
the system there was a slight taste 
and odor disturbance. 

Samples were taken daily from a 
I ome sampling point several hundred feet 
ations below the point of treatment on the 
lented main supply line, and the threshold 
> off odor was determined as well as free 
t Was available and chloramine residuals. 
‘ment A slight progressive decrease in odor, 
ptible and penetration of free available 
ble in chlorine to the sampling point led to a 
al had decision to flush this line. Flushing 
OF its was undertaken a week after break- 
point chlorination was initiated and 
resulted in a marked improvement. 
[his experience led to a systematic 
flushing of the entire system, and the 
mild difficulty with chlorinous taste 
was brought under control. No fur- 
ther trouble with tastes was experi- 
enced during the several months that 
break-point chlorination was prac- 


ticed 
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TIMING ERRORS 

n conducting laboratory determi- 
nations on different supplies, several 
oints were observed to be significant. 
he orthotolidine-arsenite (OTA) 
test has been described in the litera- 
ture (March 1944 Journal of the 
American Water Works Association) 
but has not been officially stand- 
ardized, and during these investiga- 
ions several modifications in the 
test were evaluated. One of the im- 
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/RINE-DEMAND CURVE OF 
Raw WATER 


portant considerations was found to 
ve careful timing of the contact 
, Irom the instant the chlorine 
idded until the introduction 
tolidine. 
ie mstance, samples of natural 
‘ter were chlorinated and stored, 
portions withdrawn for testing 
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BY Frrst SERVICE COMMAND 


at stated intervals to measure the per- 
sistence of chlorine residual. It was 
found that loss of chlorine was most 
rapid during the first interval of time 
following chlorination, and that the 
percentage rate of loss over periods up 
to 60 hours was more or less variable. 
This experiment showed clearly that 
at the standard contact period of 10 
minutes, the rate of loss of residual 
chlorine is so rapid that any material 
variation in timing can result in 
appreciable error unless this factor is 
taken into consideration. 


AMMONIATION FROM ATMOSPHERE 


It was also found that during the 
contact period any unnecessary han- 
dling of samples, which might produce 
turbulence or undue aeration, had a 
significant effect on the residual. In 
this connection a series of extraordi- 
nary results at one installation led 
to an investigation of ammoniation 
by atmospheric contact. It was 
found that definite amounts of am- 
monia were being absorbed from the 
laboratory atmosphere, and that as a 
consequence ammonia was entering 
into combination with free available 
chlorine in the samples under study, 
yielding data of a decidedly mis- 
leading character. In addition to the 
possibility of contamination with am- 
monia, the unnecessary handling of 
samples tends to release chlorine 
from solution, and leads to direct loss 
by aeration. The effects of high 
temperatures and direct sunlight on 
chlorine solutions are so well under- 
stood that no further comment in 
those directions is considered neces- 
sary. 
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One modification of the colorimetric 
determination of chlorine which sim- 
plified field work was the use of two 
sets of color standards, with appro- 
priate compensating tubes. One set 
of standards was graded in whole 
parts per million, and another set in 
tenths of a part per million. By 
superimposing tubes, readings were 
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Fic. 5. BReAK-POINT CHARACTERISTICS 


OF RAW WATER WITH ALGAE 


made in increments of one-tenth 
ppm over the entire range of the set. 

The work done on _ break-point 
chlorination during the year 1945 has 
not only yielded tangible results, but 
has stimulated the interest of many 
qualified investigators. The full- 
scale experiments here described in 
part, have been supplemented by a 
considerable amount of laboratory 
and research work, and much credit 
is due to the Sanitary Corps and 
Corps of Engineers personnel who 
have devoted their energy to the sub- 
ject. The active support of manu- 
facturers and of engineering schools 
and colleges is also acknowledged with 


thanks. 















Aqueduct for Salt Lake City 


borty-One-Mile Line im Provo Rwer Project, l tah, Is Under Construction by Bureau of Reclamaitjp, 


By L. R. DUNKLEY 


CONSTRUCTION ENGINEER, Provo River Proyect, U.S. Bureau or RECLAMATION, Provo, UTan 








V/ ORE than half the population of ere 
d the State of Utah, ut ts estimated, {| | ( 
will be benefited dire tly by the Provo the 
River Project. One of its most impor G 3 
lant features is the Salt Lake Aqueduct, vay ae . 7 
which will convey a needed increase in x ' j z : 
the water supply of Salt Lake City, as ' ( 
well as supplemental water for irriga | 
tion and for contiguous communities 
, A contract for a 10'/,-mile low-head St 
section of the aqueduct was recently 
com pleted Ur. Dunkley tells how St 
the pipe for this section was made, 
transported, and laid—an units weigh 
| ing 23 tons or more each \: 
| 
AH ’'s largest reclamation de | 
velopment, the Provo River \ 
j Project, includes as one of its weld 
important features a 4l-mile aque for t 
duct (Fig. 1) to carry water from tied 
Deer Creek Reservoir in Provo Can- drive 
yon to Salt Lake City. This will as- tract 
shop 








sure the city an adequate supply in 
times of drought and will meet the 
increasing demands of its growing 
population The project will di 
rectly benefit residents of Utah and 
Salt Lake counties, or more than half 
the population of the state; it will 
provide for the storage and delivery 
of a supplemental water supply for 
100,000 acres of farm lands and will 
furnish additional municipal and do 
mestic water for the cities and com 
munities adjoming the irrigated areas. 

Deer Creek Dam, on the Provo 
River about 16 mules northeast of 
Provo, has been completed. It rises a 
maximum height of 235 ft above its 
foundation and extends 1,300 ft be 
tween the canyon walls at crest ele 
vation. It is the fifth largest earth 
fill dam to be constructed by the 
Bureau of Reclamation, and has 
created a reservoir 6'/, miles long 
with a capacity of 150,000 acre-ft. 
In addition to storing Provo River 
waters, this reservoir impounds flood 
waters diverted from Weber River by 
the Weber-Provo diversion canal. 
When the 6-mile Duchesne tunnel is 
completed, water will also come for 
storage from the Duchesne River in 
the Colorado River watershed. 

Since work began on two tunnels in 
1939, the Salt Lake Aqueduct has 
been more than half completed. It 
consists of 41 miles of a 69-in. pipe 
line, 4.2 miles of which are tunnels 


WINDING STEEL REINFORCING CAGES FOR 69-IN. CONCRETE Prp1 


Over 22'/, miles of reimforced-con 
crete pipe have recently been com- 
pleted. Bids have been called and 
contracts recently awarded for the 
construction of 4'/, miles of steel 
pipe to link the completed concrete- 
pipe sections of the aqueduct across 
high-head reaches (Fig. | 
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The Salt Lake Aqueduct will 
vert water from the outlet basin of th: 
Deer Creek Dam at El. 5,276, exter 
down Provo River Canyon t 
Olmsted tunnel, then proceed nort! 
west toward Salt Lake City. Tw 
former contracts providing for 
struction of the Olmsted and Alpin 
Draper tunnels and one 9./ 
section of pipe line from the Olmst 
tunnel north to the American |! 
Creek have been completed. 
contract most recently complete 
called for 10'/, miles of low-head pipe 
line, consisting of a section in Prov 
Canyon, two short sections connect 
ing the inlet and outlet portals of th 
Alpine-Draper tunnel, and two se 
tions in Salt Lake County to as ta 
north as Little Cottonwood Creek 
Future contracts will include the 
completed high-head sections actos 
Big Cottonwood Creek and the r 
maining low-head portions in Pro 
Canyon and in Salt Lake County b 
yond Little Cottonwood Creek 


PIPE DESIGN AND MANUFACTURI 

Design of the pipe line calls for re 
inforced concrete pipe units (bet 
and-spigot type) with a 7'/rim. We 
thickness and a rubber gasket sea ® 
joints as assurance against leakage ! 
case of movement from temperatur 
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‘ther slight disturbances. 
uuiting and inside mortar 
mplete the joint. In field 
int has been tested under 
»oitudinal movement exceeding 
» without leakage. 
rh ntractor for the recently 


maneti sections, totaling 10'/, 
les f jlow-head reinforced-con- 
rete pipe, Selected 20-ft lengths for 
asting Plant operations included 


the following main units: 

for handling, fabricating, and wind 
ing reinforcing steel for cages 

Yard for assembling, storing, and han 
‘ling completed reinforcement cages 

Concrete batching and mixing plant, and 
Pumperete machine and line for con 


} ‘ 
Sno} 


Pi a head rings, and pallet bases 
for casting 10 pipe sections daily 
Steam plant, lines, and wooden covers 
for curing pipe units to specified 
strengths before removal from casting 
Yard space and rollways for limited stor 
age of pipe before removal to aqueduct 
\fter the steel bars were butt 
welded and tested, the reinforcement 
for the cages was wound, spaced, and 
tied on a specially built electrically 
driven mandrel, designed for the con- 
tractor and constructed at the plant 
shop. Steel was furnished in various 
sizes to meet specifications. Pipe 
inits required for both horizontal and 
vertical curves were manufactured 
with the required deflection angle in 
he bell. Completed reinforcement 
wes were moved by small trailer to 
yard storage or directly to the forms 
is required. The placing of the cages 
in the forms was accomplished with 
1 crawler-crane. 
rhe casting of 20-ft lengths of pipe 


Fr 69-IN. DIAMETER 





Civit ENGINEERING for April 1946 161 





ASSEMBLING AND TRANSPORTING STEEL CAGES FOR AQUEDUCT PIPE 


was made possible, in large measure, 
by rigid concrete control. Three- 
part aggregate (sand, */:. to */,-in., 
and */, to 1'/2-in.) was trucked by 
the supplier four miles to the pipe 
plant and elevated to the batching- 
plant bins. A basic mix of | part ce- 
ment, 2.25 parts sand, and 3.35 parts 
gravel (divided equally between */, 
and 1'/s-in. sizes) was used. The 
mix was adjusted to compensate for 
small variations of significant under- 
size in the */,-in. aggregate. An au- 
tomatic batcher, with photoelectric- 
cell control prepared |-cu yd charges. 


BATCHING AND MIXING PLANT IN BACKGROUND 


Concrete was discharged into an 
agitation-hopper whence it was fed 
into a Pumpcrete machine for moving 
through a 7-in.-diameter pipe line to 
points of placement. The Pumpcrete 
line was mounted on a pouring trestle 
over 20 ft above the ground. A 
“discharge tower’’ near its terminus 
was equipped with a swivel ‘“‘down- 
spout” which could reach four pipe 
forms. In order to eliminate the 
tendency of the cement mortar to 
“hang up’ on the reinforcing steel 
during the first part of the pour, two 
or three wheelbarrows of sand-ce 
ment grout were introduced into the 
forms to coat the steel at the begin- 
ning of each pipe pour. External 
electric vibrators mounted on the 
outside forms were used to consoli- 
date the concrete in the forms. 


CURING AND YARD HANDLING 


On completion of the pour each pipe 
was covered with a wooden cover 
and steam curing was started. The 
specifications required a compression 
strength of 750 lb per sq in. before 


the forms were stripped. These 
strengths were obtained between 
pours in from 8 to 12 hours. After 


the forms were stripped, steam curing 
was continued to obtain specifica- 
tion strengths of 3,500 lb per sq in. 
before the pipe could be tipped and 
removed. No additional curing was 
required. Twenty-eight day strengths 
varied from 4,500 to 5,000 Ib per 
sq in.. Curing temperatures varied 
from 110 to 130 F. 
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table oil base) as a lubricant op ; 
gasket and on all contact surfaces ,; 
the bell and spigot helped greatiy , 
facilitate this operation. 

Placing of backfill, compacted , 
the springing line of the pipe, usyaj 
followed the laying operations, , 
then all remaining backfill and ¢le,, 
up work were accomplished. 

Tests made to date for leakage 
completed sections of the line hay, 
disclosed an average loss in ten mij« 
of 235 gal per mile in 24 hours, Tp, 
maximum loss in one 1.7-mile sectio; 
was found to be 500 gal per mile in 
hours. The maximum leakage which 
was permitted by the specification: 
was 3,500 gal per mile over a 24-hoy 
period. 

During the latter part of Novembg, 
1945, inyitations for bids were release: 
on the construction of 4'/, miles 
high-head steel pipe line. Contract 
for fabrication and for construction of 
this work were awarded in February 
1946. These contracts includ 

aie , high-head sections for the Salt Lak; 
: ' - Aqueduct except the Big Cottonwo 
sections. 

The construction program for th 
Provo River Project is being carrie 





LAYING A 69-IN.-DIAMETER Pipe SECTION WEIGHING 23 Tons, ON SALT LAKE AQUEDUCT 


Before a pipe unit 








Completed pipe units were han- 
dled by a crawler-crane in the yard 
and were placed on pipe rollways, 
whence they were picked up by a 
truck-trailer for transportation to 
the aqueduct line. The trailer units 
were of the low-bed type (30 in. 
high), and the pipe units were either 
rolled off at their respective locations 
along the line trench or handled di 
rectly from the trailer for pipe-laying 
operations 


FIELD OPERATIONS 


A roadway of sufficient width to 
accommodate excavation equipment 
was usually benched or roughed out 
with tractor-dozers prior to trench- 
ing. Trench excavation was then 
accomplished with a 3-cu yd drag 
line. Rock excavation, after blast 
ing, was handled by a tractor-dozer to 
the benched roadway elevation and 
then with the regular excavation 
equipment. Bell-holes were exca 
vated by hand labor just ahead of 
pipe-laying operations. Structure ex 
cavation was handled by machines 
except where space restrictions pro 
hibited. All fine grading was done 
by hand labor. 

Multi-wheeled semui-trailers were 
used by the contractor to haul and 
distribute the 23-ton pipe units along 
the aqueduct line. In nearly all 
cases the units were distributed well 
ahead of pipe-laying operations. 

The 3-cu yd dragline used for 
trenching operations was also used as 
a crane to handle the pipe units for 


laying operations. 
was raised and lowered into place in 
the trench, a circular rubber gasket 
was placed in the gasket recess on 
the spigot end of the pipe. The gas- 
ket contained slightly less than suffi- 
cient volume to fill the gasket recess 
of the joint. After being lowered 
into the trench, each unit was sup- 
ported by the crane while it was being 
joined to the preceding unit. Each 
successive unit was pulled into place 
by a portable hand winch, installed 
in previously laid pipe, pulling on a 
line attached to a backstay. The 
green (with a vege- 
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out by the Bureau of Reclamation 


under the general direction of 1 


Denver office and the Regional Offic 
Construction operati 
on the project are under the genera 
charge of the writer as construction 


Region 4. 


engineer. 
The negotiated contract 


construction of the 10'/»-mile sect 


of the Salt Lake Aqueduct 
scribed was held by Carl B 


of Spokane, Wash., and the work was 
carried out under his general super 
Work under the contract 


vision. 
completed in March 1946. 
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Aims of a Curriculum for Civil Engineering 


Graduates 


By Wauuts S. HaMItton, Assoc. M. ASCE 


AssISTANT Proressor, Crvit ENGINEERING DEPARTMENT, THE TECHNOLOGICAL INSTITUTE, 


HE primary purpose of a 

sraduate program is to give the 
Teas additional working 
tools. Such tools come in an endless 
variety of sizes and shapes—some for 
specific jobs and others applicable 
to many different tasks. There is, 
for example, a catalog of implements 
that equip the five-year or six-year 
student to solve certain engineering 
problems beyond the ability of a 
four-vear man. There are the instru- 
ments of law, politics, and social be- 
the tools of psychology, 


havior; 

salesmanship, and business adminis- 
tration. Especially, there is the tool 
of concise and accurate expression, 
which most of us find so elusive. 


Thus, depending on the flexibility of 
the curriculum and his adviser, a 
graduate student in engineering may 
choose from a long list of courses de- 
signed to develop numerous abilities. 
How can the student and his ad- 
viser. make a wise selection? What 
abilities are likely to prove good 
working tools for a civil engineer? 

A student expects graduate study 
to increase both his beginning salary 


raB.e I. 


NORTHWESTERN UNiversitTy, Evanston, ILL. 


pocEn ULATION of a program for 
graduates in civil engineering at 
Northwestern University raised ques- 
tions about the general objective of such 
extended training. Rather than depend 
entirely on academic judgment, Pro- 
fessor Hamilton sought the opinions of 
outstanding engineers in many fields 
of civil engineering, all active members 
of ASCE. Generally conceded to be 
of prime importance was the ability to 
design without detailed supervision. 


of course, numerous ways of deter- 
mining these needs. For example, the 
student who works in industry dur- 
ing his undergraduate years may de- 
cide to remain with a particular 
organization, and if he plans graduate 
study he has an opportunity to find 
out directly what college courses are 
likely to be beneficial. Similarly, the 
man who comes to graduate school 
after a year or two of employment 
may have learned what he ought to 
study. Further, through consulting 
work, society discussions, and con- 
tacts with personnel men, an in- 
structor can gage the needs of cer- 


RELATIVE IMPORTANCE OP ABILITIES LISTED IN QUESTIONNAIRE 


AveraGe % or INn- 


ORDERS OF DIFERENT 
ABILITY IMPORTANCE VOTERS 
k) Ability to design ... without detailed supervision............ 2.3 10 
Jf) Ability to make concise and accurate reports in good English, 
CPU GRE Ge: WH hiv ceteduseV ba 6> oB3.56A bs 0 d0Es och oe 2.6 0 
(m) Ability to apply theoretical approaches to engineering problems 3.9 21 
Ability to solve simple engineering research problems experi- 
nc LI ES (Eh eee ele ee 3.9 36 
() Ability to solve practical problems in fields allied to civil en- 
Pe Phe ty ae Be (FA ay SNOT cael a tng: yA ce 4.6 32 
(h) Ability to sell himself and products.....................000- 5.2 40 
(e) Ability to analyze costs, ING rock ORD vadhs bic dedss 5.7 35 
(n) Ability to solve relatively complex mathematical equations. .. . 7.2 62 
(c) Ability to attack the problem of regional planning intelligently. 7.4 57 
(¢) Ability to help arbitrate difficulties.......................5. 7.6 59 
(a) Ability to appreciate and discuss to a limited extent cultural 
UU... «059 1uibant esnined WelGntaliand called wénen 8.6 53 
(0) Ability to define the various forms of national government..... 9.4 59 
(j) Ability to describe modern synthetic materials... ... Pathe « 9.7 64 
(g) Ability to read technical literature in German and French... .. 10.1 65 


and his prospects for advancement. 
Moreover, when an employer pays 
nore lor a man with five or six years 
of training, he expects to receive 
‘omeone more useful than a four-year 
Student. Thus, if one is to evaluate 
Working tools realistically, he must 
Weight quite heavily the wants of 
Prospective employers. There are, 


tain employers. Finally one may 
resort to the oft-abused and treacher- 
ous method of taking a poll. 

Several months ago the writer 
mailed a questionnaire to a selected 
group of civil engineers who super- 
vise or hire engineers. The sheet was 
accompanied by a letter explaining 
that a knowledge of the abilities 
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supervisors consider essential in 
young engineers would be helpful in 
shaping a graduate program in civil 
engineering at Northwestern Uni- 
versity. Criticism of the question- 
naire and suggestions for additional 
essential abilities were invited. An 
attempt was made to send the letter 
and questionnaire to employers en- 
gaged in every subdivision of the civil 
engineering profession. Opinions were 
solicited from members of each com- 
mittee in the ASCE Yearbook for 
1944—imen whose occupations, ac- 
cording to their titles in the Year- 
book, were diversified, and men whom 
the writer knew to have broad inter- 
ests and experience. 

The response to this rather feeble 
attempt at a survey was unexpectedly 
vigorous. Everyone’s opinions and 
suggestions have been correlated or 
organized into groups, and a summary 
of the results is given in the para- 
graphs that follow. Before presenting 
the answers, however, it might be wise 
to recognize some af the deficiencies of 
this particular poll. 

To begin with, if one wants to de- 
termine a person’s honest opinion on 
a particular matter, it is not fair to 
hand him a list of statements and 
ask him to choose a few—as was done 
in taking this poll. While the items 
before him may suddenly broaden his 
viewpoint of the subject, they may 
also obscure his personal convictions, 
and if he has little time to consider, 
he will make a choice before the new 
ideas merge with his own in the cor- 
rect order of importance. Further, 
a busy person probably will choose a 
statement that comes fairly close to 
saying what he thinks instead of 
formulating a careful reply. 

In the second place, the conclusions 
one draws from a study of all the 
individual replies are quite certain to 
be colored by the method of analysis. 
For example, some persons arranged 
all the abilities suggested on the 
questionnaire in order of importance, 
1 through 14. Others divided the 14 
abilities into three groups and labeled 
the groups one, two, and three; 
while still others either marked 
several items in order of importance 
or indicated that a particular half- 
dozen were equally desirable. Ob- 
viously more than one arithmetical 























164 


way of weighting these heterogenous 
replies may be invented, and when a 
particular method makes a certain 
ability appear only slightly more im- 
portant than the one next in line, the 
two had best be rated alike. Finally, 
only S84 questionnaires were mailed, 
from which about SO replies were re- 
ceived. This group is too small to 
furnish representative data on abili- 
ties such as (c), (d), and (e), in Table 
I, which are important only to men 
doing specialized tasks. 

In spite of these shortcomings, the 
questionnaire and letter elicited an 
appraisable reply from nearly all 
those to whom they were sent. The 
method of evaluation was as follows: 
For each ability, the number of votes 
for first, second, third ... , fourteenth 
place were tabulated. When a ques- 
tionnaire was marked to show that 
several abilities were of equal im- 
portance, a single vote for the indi- 
cated order of importance was di- 
vided among the abilities. Now sup- 
pose, for example, that a particular 
item received 10 votes for first place, 
18 for second place, 12 for third, 12 
for fourth, and 5 for fifth place—a 
total of 57 out of SO replies. 

Two useful facts are apparent: first, 
the centroid of the votes cast is some- 
where between second and_ third 
place (actually at 2.7th place), and 
second, a certain percentage of the 
voters (in this case 28%) apparently 
did not consider the ability important 
enough to mention. These two facts 
can be considered indices of the de- 
sirability of the item, and hence the 
average order of importance, as indi- 
cated by the centroid of the votes, 
and the percentage of indifferent 
voters was computed for each ability. 
The results are shown in Table I. 

Many persons found this list an in- 
adequate medium for expressing their 
viewpoints and suggested other essen- 
tials of character and training, as 
well as thoughts that came to them 
while analyzing the matter of engi- 
neering education. The suggested 
essentials have been combined when 
two or more statements seemed to 
indicate the same desirable quality 
and are grouped under four headings 
in Table II. Within each group the 
items are listed in order of impor- 
tance, as indicated by the number of 
persons who named the same essential 
and the emphasis each person placed 
upon it. 

Most of the comments on engineer- 
ing training had considerable bearing 
on graduate work;. many of them 
corroborated opinions that have been 
expressed before. For example, two 
persons held that engineering will not 
receive recognition as a true pro- 
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fession until a period of training com- me to suggest that what would ap. 
parable to that required for doctors peal to the prospective employe, 
and lawyers is specified. This view- might be the best for the first jg, 
point is expressed by the following years of the student’s engineering lif. 
quotations: “I have long held the but might not be best in the long 
view that the engineering school run... the student would be bet: 
should be essentially a graduate off to confine himself to the diyisio, 
school to which a B.A. degree would of engineering to which he is mo 
be a requirement of entrance; ...this fitted than to take up a division i. 
requirement is of primary importance which, at the moment, there is mos 
in the qualification of the engineering demand.”’ ' 


educators .... Judging by the returns from th 
Again, the thesis of two others was questionnaire, teaching methods « 
that “ ... the objective of graduate well as curricula need revision. Bo) 


work in engineering should be the de- Table I and Table II, Group B, stre« 


Tasce II. Qvatities CONSIDERED ESSENTIAL 


Group A. Qualities of Character: 

Basic fairness or intellectual honesty 

Strength of character to stand by what is right 
Loyalty to the purpose of his organization 
Initiative, imagination, and inquiring mind 
Willingness to use hands 


ut Whe 


Group B. Technical and Executive Qualifications: 
1. Ability to analyze problems or situations and reach logical conclusions 
2. Ability to organize an operation and push it through to a successful conclusion, This 
implies both resourcefulness and leadership 

3. Ability to adapt thinking to new methods and materials 

Ability to make a decent drawing with good lettering 
4. Ability to use hands 

Knowledge of construction materials 


Knowledge of sources of technical information dex 
Group C. Essentials Pertaining to Human Relations: on | 
1. Ability to work and deal amicably with others he 
2. Ability to make concise and accurate reports that will be understood by non-engineers pee 
3. Possession of a strong interest in engineering society affairs and community life stru 
Ability to grasp and adjust divergent opinions resulting from different viewpoints It 11 
Ability to judge between true and false evidence, especially when the evidence is veal 
statements of individuals Tam 
Group D. Other Non-Technical Essentials: Peai 
1. Knowledge of economics and business administration poe 
2. Habit of reading good literature and pursuing a hobby 
3. Knowledge of elements of engineering and patent law 
velopment of leaders ... failingin this the need for young engineers who cas 
it [graduate work] will not attract be depended upon to carry out an as 
the students that would benefit signment successfully. Hence, the 
most....’’ One of them expressed development of responsibility, 
the qualities needed for leadership as__ pendability, and initiative in students 
follows: ‘‘In engineering, leadership, seems to need more emphasis than :t ! 
assuming essential personality, will now receives. Teachers have failed, é 
depend largely on ability to analyze, also, to give the student enougl i 
organize, and convince.”’ criticized practice in self-expressio = 
Finally, the discussions of several Every reply indicated that the abily —, 
seemed to have common ground inthe to use good English is one of the mos ; 
democratic principle that the stu- valuable possessions of an engineer 620 
dent should study what he likes and This survey of mature engiects 
is best fitted for. For example, one was made to obtain suggestions thi! ean 
said that he would rate an ex- might help formulate a _ postwt 
graduate primarily on his ability to graduate program in civil engineen me 
perform research in his specialized at Northwestern University. Sagar 
field, while another pointed out that haps it will be helpful, as well, to othe! 
large companies do not need to em- groups interested in the matter ' 156 
ploy broadly trained men. The latter engineering education. The w« 
felt that engineers are individualists wishes to thank all those who “ 1540 







and that specifications for them tributed their considered opinions * 
should be very flexible, especially generously and willingly. It s™ 
specifications regarding cultural and fortunate that much of the force ® 
supplementary subjects. A third their many fine letters had to be 
expressed himself this way: ‘‘Permit in the process of amalgamation. 
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Spillway Designed for 
Long-Range Savings 


Part I 


Symposium on Fontana Dam Spillway 


By Avotr A. Meyer, M. ASCE 


Curer, Crvit AND ARCHITECTURAL DeEsIGn 
Division, TVA, KnNoxvitie, Tenn. 


TVUSUAL in many respects, the spillway for Fontana Dam on the 
Little Tennessee River is separated from the dam, with outlets 
tunneled through the rock abutment. Careful study of the hydraulic 
nerties of the structure made possible smooth flow for all combinations 
charge. This article was adapted by Mr. Meyer from his part of a 

ym um pre. vente d be fore the Knoxville Sub- Section of the Te PnnNesSSee 


Valley Section. De. criptions of spillway construction and model studies 
will appeal mn succeeding iffues. 


RGENT demand for increas- 
ing amounts of electric power 
to be used for war production 

called for a fast construction program 
the TVA’s Fontana Dam. The 


The first power was generated during 
January 1945. 
The general project layout and its 
objectives were described in an earlier 
article by the writer and Calvin V. 
equired se was entirely unprece- Davis (July 1943, Crvm ENGINEER- 
wore ior a dam of its size. Based ING). In this article it was pointed 
ject quantities, a period of from _ out that the war schedule required all 
five to six years would normally have features tending to impede rapid 
wen considered necessary for con- progress on the main dam to be 
struction. War requirements made eliminated wherever feasible. With 
imperative to cut this time to three its concrete volume of 2,700,000 cu 
is. The project was authorizedin yd, the dam was the dominant ele- 
nuary 1942, a short time after ment in the construction planning. 
Harbor. Filling of the reser- It was obvious from the start that it 
was started in November 1944. had to be built in a single construc- 
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UPSTREAM FACE OF MAIN SPILLWAY 


tion stage. This meant that tunnels 
had to be excavated for diversion of 
the river around the construction 
area. To facilitate large-scale, mass 
production, it was desirable to ob 
tain the greatest possible number 
of uniform construction elements. 
Therefore the conventional arrange 
ment, which integrates sluices and 
spillway with the main dam, was con 
sidered inexpedient. Several studies 
with alternative locations of these 
features were made. 

These studies showed that a satis 
factory and economical overall ar 
rangement could be obtained by 
making permanent use of the tunnels 
built for diversion during construc- 
tion. This layout showed many 
added advantages in the disposition 
of the power facilities. However, 
the proposed spillway arrangement 
included many unusual features from 
both the hydraulic and the structural 
points of view. To obtain a satis- 
factory layout, it was essential to 
make a careful study of the hydraulic 
phenomena involved and then to in- 
corporate the conclusions carefully 
both in the design and in the actual 
construction. This called for the 
closest cooperation between the de- 
sign office, the hydraulic laboratory, 
and the construction staff. 

By moving the zone of energy dis- 
sipation away from the toe of the 
dam, where scouring would have 
affected the safety of the structure, 
the problem of scouring could be ap- 
proached from an entirely different 
angle. It could be detached from 
the extremely conservative assump- 
tions used for the design flood. It 
could be moved into the sphere of 
economics, where the cost of protec- 
tion for releases of definite probabil- 
ities could be evaluated against pos- 
sible future maintenance costs for 
still larger releases of very remote 
probabilities. 

The outlet works are designed for a 
maximum discharge of 199,000 cu ft 
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per sec. This outflow intensity was 
established by routing the design 
flood through the reservoir, assum- 
ing that the reservoir would be filled 
to the maximum controlled level at 
the start of the flood. The design 
flood, conservatively selected from 
storm and runoff studies, has a total 
volume of 840,000 acre-ft, with a peak 
inflow of 239,000 cu ft per sec. 

The large spillway capacity arrived 
at when starting from these very 
severe assumptions will protect the 
integrity of the critically important 
dam structure during any freak storm 
centered squarely on the drainage 
area. But within practical probabil- 
ities, the expected flood-water re- 
leases from the reservoir are of an en- 
tirely different order of magnitude. 
Normal flood inflows will be absorbed 
in reservoir storage. To provide 
storage volume for flood control op- 
eration, a minimum amount of flood 
storage volume, varying in propor- 
tion to the seasonal flood probabili- 
ties, is to be maintained. Figure 1 
shows the adopted “rule curve” and 
the reservoir volume curve for Fon- 
tana. By January 1 of each year, the 
reservoir level has to be at El. 1615 or 
lower. At that time, the available 
flood storage, including surcharge 
storage, will be at least 882,000 acre- 
ft. It is well to notice that this mini- 
mum storage stipulated by the “rule 
curve” exceeds the total volume of 
the tremendously large design flood. 
Toward the end of the major general 
flood season, the margin for flood 
storage is gradually reduced. During 
early summer, only the surcharge 
volume between Els. 1710 and 1720 is 
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GENERAL SITE PLAN OF FONTANA DAM 


available at all times. But even this 
volume amounts to 110,000 acre-ft. 
The function of the spillway can 
now be easily appraised. During 
years with average or below-average 
flow, it will not have to release any 
water at all. The units in the power 
house will then draw all the available 
flow unless we assume that there is no 
demand for power. During the 
reservoir filling season of a wet year, 
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have a practical probability, the de. 
sign provides for a total release oj 
199,000 cu ft per sec through all oy;. 
let structures, as a safety valve 4, 
provide against that most improb. 
able day when the design flood infloy 
might find the reservoir filled. 

The outlet works consist of thre 
entirely different groups of structure: 
all removed from the main dam. Thy 
low-level outlet utilizes a raj 
tunnel which was built to bypass th. 
construction area (Fig. 2). It wa 
converted into a hydraulic outle; 
mainly to obtain a means of river 
control during the initial filling of th. 
reservoir, which had to be done dy. 
ing a period of urgent power demané 
for war production. This outlet j 
controlled by an §84-in. Howell. 
Bunger* valve, with an emergency 
sliding gate 5 ft 8 in. by 10 ft placed 
upstream of the valve. The contro! 
works are set into the tunnel ply, 
located below the heel of the dam. 

Along the rocky crest to the left of 
the main dam is the emergency spill 
way, which provides a fixed overiall 
weir 178 ft long, over which water 
will start discharging whenever the 
reservoir reaches El. 1715 during sur. 
charge operations. This emergency 
spillway is formed by an arch dam 5} 
ft high, with a cushion pool immeid- 
ately back of the arch. The dis. 
charge flows through a short tunne 
into a gully, which leads the water to 
the main river. 
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Fic. 3. Cross Section THROUGH MAIN SPILLWAY, WITH 
Fiow or 25,000 Cu Fr per Sec INDICATED 


releases will have to be made to main- 
tain the stipulated flood-storage mar- 
gin. These discharges will have to 
be made through the sluices, and 
their magnitude is therefore limited 
by the total capacity of all the sluices, 
which is 24,000 cu ft per sec at full 
reservoir. 

If a flood inflow of the intensity of 
the maximum recorded flood should 
occur very late in the filling season, or 
during the summer when the reservoir 
may be filled to maximum operating 
level, a discharge larger than the 
sluice capacity will be required. A 
maximum release of about 50,000 cu 
ft per sec may be necessary under 
such conditions, or 26,000 cu ft per 
sec beyond the capacity of the sluices. 

Beyond these discharges which 
















By far the most important group 
structures in the outlet works makes 
up the main spillway, which is te 
subject of this symposium. Of the 
total maximum discharge capacity 
199,000 cu ft per sec assumed for the 
project design, the main spillway 5 
assigned to carry 182,000 cu It p@ 
sec. 

As already mentioned, the spillway 
utilizes the tunnels built for divers” 
during construction. Diversion © 
quired two unlined tunnels with 3 
nominal bore 38 ft in diameter. Bott 
tunnels were located under the nis 
forming the left abutment, where 

shortest length could be obtained for 
a bypass around the constructia# 
area. Because the top of this ndgt® 
below reservoir level for a distance“ 
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the de. about 700 it, this gap had to be closed 
lease oj py a secondary dam about 100 ft 
all out- high. It appeared desirable from the 
alve to start to integrate the inlet for the 
improb- spillway with this part of the dam. 


The discharge ends of the tunnels 
were located at right angles to the 
dam above. By this arrangement a 
straight horizontal alinement of the 


: inflow 


of three 
uctures, 


m. The spillway mnduit was obtained. 
railroad Shafts built on a 1 to 1 slope connect 
pass the the tunnels with the inlet structures 
It was at the dam. The 45° elbow, the only 
> Outlet bend in the conduit, is built to a 100- 
of river ft radius. The relation between the 
ng Of the diversion tunnels and the ridge dam 
one dur- above is shown in Fig. 3. 
demand Like the diversion tunnels, the 
outlet is lower portions of the shafts were built 
Howell- to a bore of 38-ft diameter. The 
nergency permanent parts of the conduits were 
ft placed then lined with concrete to a section 
e control 24 ft in diameter. From El. 1482.7 
nel plug, up, each shaft gradually funnels into a 
e dam. much wider section. The control for 
he left of the capacity of the conduit is there- 
ney spill- fore at El. 1482.7. Because all flow 
1 overiall accelerations act essentially in the 
ch water direction of the shaft, the available 
lever the conduit areas are utilized with good 
uring sur- hydraulic efficiency. At maximum 
mergency discharge, there remains a margin of 
h dam 5 about one-sixth of the section area to 
| immedi- allow for an increase in the jet thick- 
The dis ness caused by air entrainment. 
rt tunnel At the head of each of the large 
» water to funnels (Fig. 4) are the control gates. 
They are two 35 by 35-ft radial gates, 
with their tops at El. 1710. The gates 
are designed to be overtopped in case 
_— this should prove desirable during 
surcharge operations. Stationary 
hoists on the machinery deck above 
\ are set to raise and lower the pair of 
>» gates ahead of each tunnel in syn- 
— chronism at all times. 
A distance of 120 ft below the top 
of the gates are the centers of the 5-ft 
Sin. by 10-ft sluices. Three such 
sluices connect to each tunnel. To 
at group @ build them, a rock cut about 40 ft 
rks makes deep had to be excavated on the cen- 
hich 1s ,- ter line of each tunnel, connecting to 
n. Of is the bottom of the gully upstream 
capacity he from the spillway. Controls and de- 
ned for . tails of the sluices follow the practice 
spillway § successfully established on previous 
) cu it pe TVA storage dams. An arch-shaped 
— trash structure with ample area pro- 
© spt ie tects the entrance. Short bellmouths 
wr divers guide the water into the sluices 
payee Proper. Two hydraulically operated 
els “a lide gates, arranged in tandem, con- 
eter. vit trol the flow through each conduit. 
gee En se nante coe, te crane ese 
‘tained fot valve ced by 10% to establish 
oe — SeTvative positive pressures 
ae ail roughout the sluice for all dis- 
thes me ‘rge conditions as a safeguard 
distance ainst cavitation. 
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At the head of each shaft, the top 
of sound rock was about 100 ft below 
the ground surface. It was essential 
that all slopes around this large ex- 
cavation pit be stable, as any slides 
into the tunnel during discharges 
might be disastrous for the concrete 
lining. The most positive protec- 
tion, a concrete cover over the full 
length of the funnel, was adopted 
after several alternatives had been 
studied. The conical arch which 
forms the cover reaches a span of 74 
ft at its upper end. 

The lining in the circular tunnel, 
through which water passes with tre- 
mendous velocities, up to 150 ft per 
sec, had to be of great uniformity and 
smoothness. 
would produce low-pressure zones, 
conducive to cavitation. But the 
lining of a tunnel 34 ft in diameter 
necessarily requires some tolerances 
on the accuracy of the forms. Studies 
were made at the Hydraulic Labora- 
tory in an effort to establish safe 
limits for these irregularities. 

Where the tunnel lining joins the 
closure plug in the diversion tunnel, 
closure-plug operations and tunnel 
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lining were strictly separated at 
Fontana. The plug was so located 
that after it had been placed, cooled, 
and grouted, space was available to 
place the lining in accordance with 
the standard procedure used else- 
where in the tunnels. 


ENERGY DISSIPATION 


The most interesting feature of the 
spillway—and without doubt the 
most spectacular one—is the energy- 
dissipating arrangement downstream 
from the discharge end of the tunnels. 
Concrete buckets adjacent to the 
portals lift the fast-moving water up 
into the air and direct the jets di- 
agonally across the river basin. The 
buckets and the outline of the river 
basin were shaped from tests in the 
Hydraulic Laboratory, which will be 
described in a later article. The 
adopted arrangement gives stable 


Rough irregularities. 
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conditions in the river basin at low 
cost, for the full range of probable 
water releases. However, this stable 
condition will only be obtained after 
the first wet year has allowed enough 
discharges to thoroughly scour the 
floor of the dissipating basin. 


CHANNEL EROSION PATTERN 


Laboratory tests indicate that a 
stable floor for all flows up to 50,000 
cu ft per sec will be reached after 
about 60,000 cu yd of rock have 
been eroded and moved downstream. 
From a prototype test made in June 
1945, we know that erosion of the 
rock will proceed at a rather fast rate. 
This material will be deposited in the 
river channel below and will impede 
the discharge from the tailrace. It is 
planned to use the first opportunity 
to obtain the final erosion pattern for 
this range of flows, and then to re- 
move the loose material in one opera- 
tion, which can be carried out in the 
dry during an outage period of the 
units. After this removal, the dis- 
sipating basin should remain un- 
changed. The fill slopes, which are 
exposed to heavy wave action during 
discharge, are protected by heavy rip- 
rap containing stones with specified 
weights up to six tons. The foot of 
the riprapped slope is stabilized by a 
concrete toe-wall. 

The jet patterns for a discharge of 
25,000 cu ft per sec per tunnel are 
indicated in section and in plan on 
Figs. 3 and 5. If a flow release above 
50,000 cu ft per sec should ever have 
to be made, additional scouring in 
the river bottom and damage to the 
fill slopes of the basin would have to 


- beexpected. The possibility of future 


maintenance charges therefore has to 
be taken into consideration. A com- 
parison of this liability of the present 
layout with the increased capital 
charges which the construction of a 
conventional stilling basin would have 
involved, however, indicates that 
very substantial long-range savings 
will result from this unusual arrange- 
ment for energy dissipation. 

















Reconstruction of Manila Harbor 


Seconp LieuTeNANT, Corps or Encrneers, U.S.A. 


1. E’ RE going back to Manila!” 
These were the words that 
burned brightly in the writ- 

er's mind when he came away from 

his first meeting with a planning 
group that had been set up at the 

Sixth Army Headquarters in New 

Guinea. This meeting took place in 

September 1944. During the months 

of planning that followed, the use of 

Manila as a launching site for the 

final assault against Japan was con- 

tinually stressed. Of primary im- 

portance, therefore, was the rehabili- 

tation and further development of 

Manila’s excellent harbor and port 

potentialities. 

All records, intelligence studies, 
and pictures then available were col- 
lected in order to familiarize every 
member of the planning group with 
the prewar condition of Manila Har- 
bor. Aerial reconnaissance, made im- 
mediately after each large-scale 
bombing, kept the group abreast of 
new damage. 

We had expected to rebuild at least 
75% of the existing port facilities, be- 
sides adding another 100%. When 
the first reconnaissance party reached 
Manila Harbor after our return in 
February 1945, we were prepared for 
the worst, yet even in our wildest imag- 
inings we could not have pictured the 
holocaust that met our eyes. 

Strewn throughout the harbor were 
the hulks of some 700 vessels of all 
types and sizes, some barely visible. 
The piers seemed at first to be noth- 
ing but a mass of twisted steel and 
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Fic. 1, Port oF MANILA 


By Martin M. Gross 


ETURNING to Manila, 

American military forces 
faced a seemingly insuperable 
task of clearing wreckage from 
the harbor and rebuilding port 
facilities. That the work was 
done has long been apparent to 
“the folks at home,” for ad- 
vancing forces paused but mo- 
mentarily in their march to 
victory. However, only re- 
cently have details of the port 
reconstruction, as here related 
by Lieutenant Gross, been re- 
leased for publication. 


rubble. Here indeed was a problem 
to test American ingenuity and en- 
gineering skill. In order to fully 
understand the tremendous task con- 
fronting the engineers assigned the 
job of reconstruction, more should be 
known about the port itself, as it was 
before the war. 


THE PORT OF MANILA 


The port of Manila is on the east- 
ern shore of Manila Bay, one of the 
finest natural harbors in the Orient, 
having a total area of 700 sq miles and 
a circumference of 120 miles. The 
port (Fig. 1) comprises the South and 
North harbors, and the lower part of 
the Pasig Rive: (below Jones Bridge). 
These are known as the inner harbor. 
The outer harbor, which is outside 
the breakwater, was used as a quar- 
antine and fleet anchorage. 

South Harbor, the main harbor of 
Manila, is south of the Pasig River 
and comprises an anchorage water 
area of about 1,250 acres, partly in- 
closed and well protected by a rock 
breakwater. The entrance to this 
harbor was through a channel having 
a controlling depth of 32 ft. This led 
through a 500-ft gap between the 
west and south breakwaters, and 
thence directly to the wharves oppo- 
site the entrance. A depth of 34 ft. 
in the channel and deep-water an- 
chorage area was maintained by con- 
stant dredging. The piers and 
wharves occupied the north part of 
the waterfront. Between the north 
end of South Harbor and the canal 
leading into the Pasig River, there 
was a small marine basin about 300 
yd square, known as the “Inner 
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Basin.’ It was used mainly by sm 
craft and vessels under repair, { 
breakwater partly separates it fro, 
the north end of the South Harbor 

Pasig River divides Manila jn, 
two parts and serves as an artery 
waterway from the city to Laguna & 
Bay. The entrance to the river had, 
dredged depth of 18 ft on the bar » 
low water, and the river had simily 
depths as far as the Jones Bridg 
about 4,000 ft from the entrang 
mouth, but it was continually shog. 
ing. The banks below the Jones 
Bridge had been quayed for use by 
inter-island shipping, and above ; 
were numerous quays and wharves {yy 
lighters, small boats, and steamer 
plying the river between Manila ani 
Laguna de Bay. 


NEW NORTH HARBOR 


The new North Harbor lies north 
of the Pasig River. Extending in; 
northwesterly direction from th 
river for about 6,500 ft, it was near) 
completed when the Japanese came 
The harbor then covered a water aru 
of over 1,000 acres and a reclaime! 
land area between the piers and the 
original shoreline of about 600 acres 
At the time of the occupation, th 
completed land area amounted | 
about 200 acres, and five of the eight 
piers under construction had bes 
filled with dredged material. Tk 
Japanese did no further work on th 
uncompleted piers. 


FACILITIES IN SOUTH HARBOR 


The facilities in South Harbor cr 
sisted of four piers with 11 berths 
totaling approximately 6,700 ln ft 
for the use of overseas shippimg, ate 
two wharves for coastal and light 
draft vessels, totaling 1,100 lin * 
The four piers included Pier | 
Wharf B and Piers 3 and 5, used by 
overseas shipping; and the new Pe 
7, one of the finest piers im existent 
prior to the war. The facilities * 
South Harbor, with the exception @ 
Wharf B, were rendered entirely « 
less. . 

Completely equipped with moder 
cargo-handling facilities, Pier « ™ 
been capable of accommodating ® 
Liberty-sized vessels. This pier had# 
reinforced concrete slab-and-girié ps 
type deck on 24-in. square concrete . r 
piles. The walls and columns of the che 


i ‘ ts mside 
transit shed were concrete and its le 


No. 4 

was galvanized iron on steel 

of trussce ' 
Piers ;, and 1, lying north of 


the order named, were con- 

reinforced concrete on 
eryctural steel framework, resting 
 worete-filled steel cylinders and 


conc! 




























ber piling foundations. The 
y by small orons were reinforced concrete on 
‘epair ncrete niles surfaced with creosote 
eS it from Jocks. Transit sheds were struc- 
Harbor ar steel frame covered with corru- 
anila int ated-iron roofs and siding. 
in arterig Wharf A was an open masonry 
Laguna ce wav that had no cargo shed. It was 
river had, oad for handling heavy cargo. 


Vhart B, practically untouched, had 
een used for coastal trade and had a 
einforeed concrete slab-and-girder 


the bar a 
iad similar 
es Bridge 


entrance leck, supported by a concrete gravity 
ally shoal yall and pilaster and timber pile sub- 
the Jones oundation. The transit shed, which 
for use by ccupies the entire length of the 
| abov shart, had reinforced concrete walls, 
vharves for teel roof trusses, and a galvanized- 
1 steamers ron rool 
Manila In North Harbor, the five piers 
hat were filled with dredged mate- 
ial were approximately 725 ft long 
IR yy 250 ft wide, separated by slips 
lies nort 50 ft wide. Dredging alongside 
nding it hese piers had been neglected during 
from he Japanese occupation and a depth 
cone wend over 10 ft in slips and alongside 
nese cam iers Was not expected. 
water ar PROBLEMS OF REHABILITATION 
. reclaime - 
rs and ti [he effort necessary to make 
G00) acres lanila a first-class port, capable of 
pation, th eeting our exceedingly heavy war- 
ounted ime shipping requirements, can be 
f the eight ivided into four essential parts: 
had bee Ship salvage, which consisted 
rial. Th f the removal of all sunken craft that 
ork on t nterfered with the use of existing and 
ew berths and channel entrance and 
nchorage facilities. 
LARBOR 2. Construction of emergency 
Jarbor ndings for LST’s, LSM’s, LCT’s, 
11 berths nd LCM’s, 
700 lin 5. Pier construction and rehabili- 
ping ation, which meant the complete re- 
and light air of the four existing piers, with 
100 lin f Xtensions added to three of them; 
d Pier le construction of four additional 
5, used bi lersin South Harbor; and filling and 
1e new Pid ardstanding the five piers in North 
in existence arb Mr. 
facilities i t. Dredging, comprising the re- 
xceptior oval of some 4,000,000 cu yd of 
ntirely us laterial in North and South harbors 
nd m the Pasig River. 
= 7 be SHIP SALVAGE 
mae. ‘ > 
odating SS Tia irst chore for the engineers, 
is pier hats = the occupation of Manila by our 
y-and-girde! Ces, ‘was to take complete sound- 
‘re concrete BS Ol the North and South harbors 
amns of the “chart the wrecks. This job was 


ete and usiderably hampered by Japanese 
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AERIAL VIEW OF MANILA HARBOR AFTER RECONSTRUCTION 


snipers, imbued with Shintoism, who 
had boarded the partially submerged 
wrecks and were making a last- 
ditch stand. After several sharp 
skirmishes between survey parties 
engaged in the work and the snipers, 
the latter were completely eliminated 
by amphibious engineers of the 4th 
Engineer Special Brigade, who 
boarded the wrecks armed with flame 
throwers and small arms. 

With the completion of the harbor 
charts a definite course of action could 
be laid out. Highest priority was 
given to the removal of sunken vessels 
blocking the entrance to South Har- 
bor and wrecks around the existing 
piers that would forestall berthing 
once these piers had been repaired. 
Under intermittent sniper fire, an En- 
gineer Port Construction and Repair 
group, an Engineer Aviation Bat- 
talion, and approximately 1,000 civil- 
ians began the tasks of removing 
the wreckage and debris, making 
emergency repairs on existing South 
Harbor piers, and constructing LST 
and LCM landings. 


SALVAGE OPERATIONS 


Salvage operations were under- 
taken by a Naval Salvage Group 
under the command of Commodore 
William A. Sullivan, U.S. Naval Sal- 
vage expert, who had supervised the 
clearing of Salerno and Cherbourg 
harbors in the European Theater of 
Operations. Because of the compli- 
cated nature of the salvage opera- 
tions, they cannot be treated in detail 
here. 

The need for landing beaches for 
LST’s, LCT’s, and LCM’s that were 
bringing troops from new areas and 
lightering supplies from vessels at 
anchorage became acute. The con- 


crete walls in Slips 2 and 4, North 
Harbor, and between Piers | and 3, 
South Harbor, were demolished and 
a beach created by dumping rubble 
fill (so readily obtainable anywhere 
in the city) out to a sufficient depth. 
The beach in South Harbor was used 
for the larger landing craft, such as 
LST’s and LSM’s and the beach in 
North Harbor for the smaller craft. 


PIER CONSTRUCTION AND 
REHABILITATION 


Pier 7, the first to be reconstructed, 
was breached im three places, across 
the entire width of the pier, and had 
several smaller breached sections in 
the aprons and center portions. At 
each of these breaches the super- 
structure of the transit shed was com- 
pletely collapsed, presenting an im 
passable mass of steel and rubble. In 
addition, prepared Japanese demoli- 
tions had blown many supporting 
columns, leaving the trusses hanging 
dangerously from adjoining columns 
and creating a definite hazard to any 
work that might be undertaken. 

As a result of our precision bomb- 
ing, only one Liberty berth on the 
North side of the pier was not blocked 
by sunken vessels. In order to make 
this one berth available in as short a 
time as possible, it was decided to 
clear the wreckage and debris from 
the aprons and span the breaches with 
Bailey bridging in order to allow one 
way traffic completely around the 
pier. Before this could be done, the 
partially collapsed sections of the 
superstructure were completely re 
moved by prepared demolitions and 
considerable cutting and burning, 
and unsupported truss members that 
were not considered obstructive were 
shored and braced. 
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['WISTED REMAINS OF 


Four single-double Bailey bridges 
and two single-single ones, each 40 to 
50 ft long, were used to span the 
breaches in the aprons. With the 
aprons cleared sufficiently to allow 
single-lane traffic completely around 
the pier, maximum effort was concen- 
trated on clearing the center portion. 
The breaches were then repaired in 
the following manner. 


METHOD OF BREACH REPAIR 


All debris was completely removed 
fromabreach. Divers were sent down 
to check any remaining piles that 
seemed usable. After a thorough ex- 
amination, all loose concrete and re- 
inforcing were removed from a usable 
pile and a square surface obtained by 
chipping with pneumatic hammers. 
Reinforcing rods were then spliced 
to the existing steel, and concrete 
was poured to bring the pile up to 
grade. A standard pile bent, with 
piles spaced 5 ft on centers, was then 
driven along the edge of the breach 
and capped immediately. At each 
concrete pile that had been destroyed 
or damaged beyond repair, four 
wooden piles were driven on a batter 
straddling the destroyed pile, and 
tied as a cluster at the top (Fig. 2). 
A billet plate was then drifted to this 
cluster. Steel beams were placed 
parallel to the longitudinal axis of the 
dock from the bent along the near 
edge of the breach, along a row of 
piles to the bent immediately next to 
the far edge. Caps were bolted to 
these beams and then stringers and 
decking placed according to standard 
practice. 


Port FAcILities FOUND BY THE 


ENGINEERS 


When the necessary repairs on the 
center part of the pier were com- 
pleted, a Bailey bridge spanning a 
breach in the apron was removed and 
the breach repaired (using the same 
method that was employed in the re- 
pair of the center portion), then the 
second Bailey was removed and the 
breach repaired, thereby limiting the 
obstruction on that part of the pier 
to the maximum of one hold per 
Liberty berth at one time. The 
smaller bomb holes were repaired by 
hanging forms from bents at each side 
of the breach and pouring concrete in 
standard flat-slab design. Work was 
begun on.this pier March 3, and the 
first Liberty berth was available on 
March 15, 1945. 

The next assignment in South Har- 
bor was Pier 5, which was approxi- 
mately 650 ft long by 165 ft wide. 
It had been breached in three places 
similar to Pier 7, and the transit 





TrmBerR Pri_es REPLACED BROKEN 
IN PIER RECONSTRUCTION 
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Von. 16, No.4 | 
\ 
shed was in such a state that it Was 
felt advisable to remove it entirely wa 
Because of the similarity of condj. | 
tions at Piers 5 and 7, it was thought des 
advisable to use the same approach — 
that is, to open up the aprons imme. we 
diately to single-lane traffic and adq 
the extension before attempting com. fa our 
plete repair. Clearing the aprons was 
accomplished with the aid of heavy. weeks 
lift floating cranes and barges from 
the water side, and large crawler-typ, ; 
cranes and trucks working from the Ae 
top of the dock. The inshore apron s 
breaches were cleared and any usable - 
existing piles were cut down so that S 
they contained no defective concrete 
and then built back up to grade . 
Creosoted timber piles were driven to i 
take the place of those destroyed: S 
then caps, stringers, and decking were mndge: 
placed as in standard dock-construe. = s 
tion practice. The extension was g | 
standard theater-of-operations tim grease 
ber-pile dock, 300 ft long and the eu 
same width as the original piers. Ajj ‘ 
bearing piles in the extension had t a] 
be spliced to 120-ft lengths, the bot “ 
tom of Manila Bay being covered ae 
with a 20-ft depth of soupy silt x 
brought down by Pasig River. The : 
splicing ways were adjacent to the 
construction site and caused the dj — 
version of two companies of the ¥- 
Aviation Battalion and many add 
tional civilians. Work was begu “ape 
this pier on March 12, and it was 
turned over to the using agency —— 
May 17, 1945. apd 
OTHER PIERS REPAIRED g tl 

Pier 3, which was 600 ft long by 
ft wide, was breached in exactly the 6 
same fashion as Pier 5, and here agait — 
the same method was used of remov = 
ing the transit shed and repairing and : 
extending the pier, the extension | ecen 
this case being 425 ft long. Work was RED 
started on this pier on March 12 and “a 
turned over on May 11, 1940 ‘ase y- 

In the case of both Piers 3 and 5 . Ri 
the center portion could only be used > re 
for cargo in transit, and its immedi * ase 
ate use was not considered of primary + be 
importance. These repairs have since wmey 
been made. pe an . 

Pier 1 was breached completely Riciaath 
through in two places and had two Bur = 
large bomb holes at the seawart en a the 
The breaches were repaired by te rmerly j 
same methods employed in repairing ‘* 
Piers 3 and 5, except that ead Te 
breach was completely repaired i ly b 
itially. Bomb holes were repairee ™ hy 
the same fashion as those the a te 
other piers. Work on this pier W* red 
started May 90 and completed }ul) r i 
10, 1945. | of 

Construction of two finger-type P™ 400 
docks, each 450 ft long by 55 it we Th 






















0, N 0. 4 
was ctarted the fifteenth of May. 
rely. One W: tween Piers 3 and 5. The 
mdi- . ion was standard theater-of-opera- 
ught . - type except that batter piles 
vach, were added at the outside of each bent 
ame- order to give additional stability 
add seine typhoons. These piers were 
com- cmoleted in approximately five 
from PLOATING PIERS 
“type Two floating Navy ponton cube 
1 the ocks were installed, one north of 
‘pron Pier | and one south of Pier 7. These 
sable docks were made up of five 16 by 18 
that wbe barges joined together with 
crete, sondard hinge assemblies. An un- 
rade. ysual innovation in their design was 
en to the use of two single-double Bailey 
oyed; bridges 70 ft long as approaches. 
, Were The Baileys were anchored at the 
ruc ‘butment end and rode free on a 
~— 6 sreased ‘‘slide plate” at the pier end, 
Um: nethod that considerably expedited 
d the sonstruction by eliminating the usual 
All ipproach. The first pier was 
ad to completely installed in eight days 
e bot nd the second in five. 
ered North Harbor the entire con- 
y sut struction program consisted of hard- 
The standing the five filled piers and lay- 
“ the ing double railroad tracks along each 
he di- side from a classification yard out to 
i te the end of each pier. This work was 
_ carried out by working on only one- 
gh iof the pier at a time so that the 
acilagan uspension of cargo-handling opera- 
"= ns could be held to a minimum. 
nstruction work was necessary 
g the quays in the Pasig River as 
by 115 they had sustained very little dam- 
ty he ge, ifany. The major task here was 
de the clearing of the rubble and debris 
— irom the ruined buildings back of the 
ost uays, which presented no unusual 
m ¢" engineering problems. 
irk was DREDGING GIVEN A HIGH PRIORITY 
- The dredging necessary to open a 
aT channel in the North Harbor and the 
: nite Pasig Riv er ranked high in priority. 
oat With the entry of our forces into the 
< waa am we immediately set out to de- 
caret termine the availability of several 
ZY drecges lormerly used by the city’s 
nletely ee ee Public Works. After a 
id two wiorough imspection (aided by the 
per Bure u's former employees), we 
by the pane that not one of the six dredges 
pairing “inerly in use could be repaired and 
teach “ced im operation. Dredges al- 
ed it ) Muse in rear areas had pre- 
ined it mousy been ordered forward, and 
om tht _ Urst to arrive was a 700-cu yd 
ta was “pper type which immediately be- 
ed July  Gredging the North Harbor 
uel. This channel was 400 ft 
ype pill “ ~~ paralleled the breakwater 
rt wide “< 300 It away from its inshore 


“se. This channel was completed 
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Port Was Put iN SeRvICE BEForRE Desris CouLp BE ENTIRELY REMOVED 


on April 19, when the dredge moved 
to the Pasig River and began digging 
the entrance channel. 


MINE CAUSES DELAY 


The next two dredges to arrive 
were pipe-line dredges and they were 
put to work on the slips in the North 
Harbor. Unfortunately the Liberty 
ship carrying the floating line for the 
larger of these two dredges struck a 
mine on entering the harbor. While 
this did not cause any damage to the 
pipe, it entailed considerable delay 
in its removal and in the subsequent 
operation of the dredge. The dredg- 
ing in the first three slips was com- 
pleted about the end of May, but all 
the North Harbor piers had been in 
use by lighters and barges ever since 
the opening of the channel. The 
dredging enabled coastwise vessels and 
lightly loaded Liberties to make use 
of these additional facilities. 

In South Harbor the dredging was 
done by a 1,400-cu yd dredge of the 
hopper type. A 30-ft contour from 
the President’s Landing (some 1,000 
ft south of Pier 7) to the northern end 
of the south breakwater was estab- 
lished as the southern boundary. 
The west breakwater and the shore 
line behind the existing piers and the 
Inner Basin defined the other bound- 
aries. The material to be removed 
consisted of a large shoal abutting 
and paralleling the west breakwater, 
and of smaller shoals around each of 
the piers at the shore line. Some 
1,200,000 cu yd have been removed 
from the South Harbor to date. The 
spoil area is located in the outer har- 


bor some 6'/, miles from the break- 
water entrance. 

Dredging in the Pasig River was 
considerably hampered by an ex- 
tremely hard sand bar at the river’s 
mouth, by many submarine telephone 
and telegraph cables crossing the 
river, and by the constant flow of 
river traffic, which could not be in- 
terrupted. The sand bar at the 
mouth of the river was removed by a 
hydraulic dredge. The cables were 
jetted down to sufficient depth by 
divers so as not to interfere with 
dredging operations, and the dredge 
made long single passes along the 
whole length of the channel so as not 
to interfere with river traffic. 


THE PORT IS WORKING 


Today the Port of Manila stands 
rebuilt to meet our present require- 
ments, a living monument to the 
ability of the Army Engineers. 
Though it lacks the sumptuous ac- 
cessories vital to a peacetime port, 
such as elaborate cargo-handling fa- 
cilities, customs and regulating build- 
ings, and many other “‘comforts,” it 
is doing its job, which is all that had 
been required. The daily tonnage 
being handled exceeds even the most 
optimistic estimates. 

The greatest credit for this notable 
achievement must be given to the 
Engineer soldier, whose grit, deter- 
mination, and indefatigable efforts 
prepared this port to be one of the 
main platforms for launching our 
final assault against Japan, and 
makes it now a base capable of han- 
dling our future needs. 























Single-Column Viaduct Eliminates Need for 


Bripce ENGineer, WASHINGTON State DeparTMENT oF HiGguways, Otympia, WAsH. 


N his book, Bridge Engineering, the 
late J. A. L. Waddell, M. ASCE, 

one of the eminent authori- 
ties of his day on bridge engineering, 
includes in his “‘first principles of 
designing’ the following statement: 
“The building of a skew-bridge 
should always be avoided when it ts 
practicable.” 

Present requirements for alinement 
on highways and superhighways in- 
evitably necessitate many crossings 
of streams, railroads, and other high- 
ways at angles less than 90°, and it is 
indeed rare to discover a right-angle 
crossing on any modern highway 
location. Asa result, more and more 
skewed bridges are being constructed, 
not entirely because of a disregard 
for Mr. Waddell’s sage advice, but 
because there are fewer cases in which 
it seems practicable to avoid them. 
The usual and obvious ways in which 
to avoid skewing a bridge, and those 
mentioned by Mr. Waddell in his 
text, are often less practicable than a 
skewed design, and in many cases 
such a design is adopted as the only 
obvious alternative. 


SINGLE-COLUMN SOLUTION 


There are, of course, many in- 
stances in which a skewed bridge is 
the only reasonable answer to a 
bridge problem, and if proper care is 
taken in its design and construction 
a good structure will result. How- 
ever, many skewed bridges have not 
performed satisfactorily and it is still 
good practice to avoid them when 
practicable. 

The problem, then, is to devise 
some means for the elimination of 


Skew Spans 


By R. W. Finke, M. ASCE 


revat span lengths, elimination 
of skew, and economy of materials 
are advantages of the design used by the 
Washington State Highway Depart- 
ment for its Union Gap Overcrossing 
Each section of the structure between 
expansion joints ts a rigid frame utiliz- 
ing the supporting columns in dis- 
tributing stress. As the author points 
out, the rapidity with which construc- 
tion proceeded, in spite of difficult war- 
time conditions, indicates definite con- 
struction advantages in this type. 


skewed construction without length- 
ening the span or shifting the aline- 
ment. A very good solution to this 
problem in certain cases is the adop- 
tion of a pier or bent design having a 
single column on the centerline of the 
structure in place of the conventional 
design having two or more columns. 

As far as it is known by the writer, 
the Connecticut State Highway De- 
partment in its Housatonic River 
crossing was the first to use this type 
of pier in recent times. It is believed, 
however, that a similar design has 
previously been employed for another 
purpose in elevated railroad con- 
struction. 

The State of Washington, Depart- 
ment of Highways, within the last five 
years has constructed two reinforced 
concrete highway overcrossing struc- 
tures utilizing this type of construc- 
tion. In each case a skewed design 
would otherwise have been necessary. 
The first of these is a viaduct-type 
structure at Union Gap, Wash., a 
few miles south of Yakima, which 
carries Secondary State Highway 
No. 3-A over one leg of Primary State 
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Highway No. 3, and the tracks of th, 
Northern Pacific Railway Company 
and the Oregon-Washington Railroas 
and Navigation Company. 

In making the preliminary studies 
to determine the type of structyr 
best adapted to the requirements oj 
the site, a structure with skewed bents 
was considered. It was found tha: 
because of the location of the existing 
tracks and the requirements {i 
future trackage, no duplication 9 
span lengths could be achieved, an¢ 
that the angle of skew in each series 
of spans would be different. The ap 
pearance of such a structure would 
not be good, and both the design and 
construction costs would be high 
Consideration was also given t 
eliminating the skew by the use o 
longer spans over the tracks and high 
way but this resulted in a higher 
grade line and a longer structure be. 
cause of the greater depth of the long 
spans. 

The single-column design, which 
was adopted, eliminated all skewed 
construction and in addition per 
mitted a duplication of span lengths 
not possible in any other type 
construction. Views of the completed 
structure are shown in the accom 
panying photographs. From north 
to south it consists of a two-spat 
rigid-frame unit with a cantilever 
extension, two similar rigid-frame 
units of three spans each, and a two 
span rigid-frame unit with a cant 
lever extension. The clear spat 
uniform in length on both the three 
span units and the south two-spal 
unit, and the two spans of the north 
unit have the same clear span. 

The roadway width is 26 tlm 
between curbs, and one sidewalk 
3 ft 6 in. wide is provided on the eas 
side. The design loading is H-10, am 
the details of design are im accoré 
ance with the State of Washingt 
Department of Highways - 
Specifications of 1935, which para! 
very closely the American Associa 
tion of State Highway Offic 
Specifications of the same date. Th 
unit stresses used in the design 4 
1,200 Ib per sq in. in concrete havin 
a design strength of 3,600 Ib a 
18,000 Ib per sq in. in the remiore’ 
steel. ; P 
Preliminary test borings indicat 
a very hard gravel formation a 
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-) frame construction. Because of 
‘low water-table at the season 

which construction was under- 
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KS of the tings for two bents adjacent to the 
ompan\ railroad tracks are constructed with 
Railroad ‘heir long axes parallel to the tracks 
»stead of at right angles to the cen- 
r Studies ver line of the structure, as is the case 
tructur ‘or all other footings. This was done 
nents oj nermit construction without inter- 
ed bents rence with the tracks or the trains 
nd that ving over them. In these cases 
existing the overturning forces on the footings 
nts { + about axes at a diagonal with the 
ation of sides of the footings. 
ved, and \Jl bents in the structure are single 
ch senes columns with a horizontal beam at 
The ay the top to form a T-shaped section 
re would Fig. 1). The girders are framed into 
sign and the horizontal element (Fig. 2) to 
be high srovide as much vertical clearance 
riven as possible at the junction of the bent 
le use and the outside girders, and to present 


and high 
a higher 


. pleasing architectural appearance. 
A curve of 3-ft radius is introduced 





















cture be- between the sloping soffit of the hori- 
' the long zontal element and the face of the 

lumn to produce smooth transition 
n, which lines between the two elements and 
1 skewed t the same time to provide the neces- 


tion per 
n lengths 


sary section for stress requirements. 
All four vertical faces of the column 


type below the point of tangency of the 
ompleted it curve have a variable batter in- 
e accom creasing downward in the form of a 
ym nor parabola. The solid columns have 
two-spall a cross section of 3 ft O in. by 6 ft 6 


cantilever it the point of tangency of the 
parabolic batter curve and the 3-ft 
radius of the transition curve. 

\t the junction between each pair 
ol ngid-trame units, the columns are 
pit vertically at right angles to the 
center line to allow for changes in 
length due to temperature. The 


gid frame 
nd a two- 

a cant 
r spall 1s 
the three- 
twi )-Spall 
the north 


an. transverse open joints at these points 
6 It vi extend entirely through the structure 
sidewalk m the top of the handrail to the 
n the east i the common footing support- 


H-15, and 
n accords 
‘gshingtom 
S Desig! 
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Ig the two halves of the split column. 
‘is jomt is 1 in. wide through the 
taadway slab and handrails, and 2 

wide between the halves of the T- 
‘nts. The |-in. opening in the road- 
Way slab, curbs, and sidewalk is 


Ofee ‘ered with a steel expansion-plate 
ate. » ssembly to exclude dirt, but else- 
design Where the joint is open. 

“ +" hed split columns are identical 
-einforci — solid « olumns except that the 
| “imum dimension in a direction 

—_ Parallel to the center line of the struc- 
, indicat ture is | ft 8 in 


for each half. Thus, 


i ym a re 
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UNION GAP OVERCROSSING SEPARATES HIGHWAY AND RAILWAY GRADES 


the overall thickness of the split 
columns is 3 ft 6 in. at the narrowest 
point as compared to 3 ft 0 in. for the 
solid columns. 

Each section of the bridge between 
expansion joints is a rigid-frame unit, 
with the relative stiffness of the 
columns and girders included in the 
calculations for stress distribution. 
In this type of design, both elements 
of the T-bent are subject to torsional 
stresses due to unsymmetrical load- 
ing with respect to the longitudinal 
center line of the bridge, and this 
torsional stress was taken into ac- 
count in the design. Torsional rein- 
forcement in the form of diagonal 
bars in the faces of the T-bents was 
used to provide for these stresses. 

For architectural reasons, it was 
felt that the soffit lines of the outside 
girders should be parallel with the 
roadway grade, but for maximum 
economy, girders having a variable 
depth were required. To resolve 
this conflict, all girders were made 
with curved soffits to conform to 
stress requirements, and a curtain 
wall was added to the outside girders 
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Fic. 1. Typrcat COLUMN OF VIADUCT 


to produce the desired appearance. 
This curtain wall, having a thickness 
of 4 in., was constructed integrally 
with the girder as a downward pro- 
jection of the amount necessary to 
produce a straight soffit line. 

In order to prevent this thin sec- 
tion from participating in the stresses 
in the girder, '/,-in. vertical open 
joints were provided at 10-ft inter- 
vals. These joints are hardly notice- 
able in the completed structure and 
have been completely successful in 
preventing cracks in the curtain wall. 
The interior girders and the section 
of the outside girders, exclusive of 
the curtain walls, have a depth of 5 
ft 8'/, in. at the faces of columns and 
3 ft 2'/, in. at the center of the span, 
including the 6'/2-in. depth of the 
deck slab forming the flange of the 
T-section. All girders are 20 in. 
wide and are spaced 7 ft 10 in. center 
to center. 

The design successfully accom- 
plished the purpose intended and re- 
sulted in a structure both pleasing in 
appearance and economical in cost. 
Because of good foundation condi- 
tions, the footings contain slightly 
less materials than would have been 
the case with a separate column under 
each of the four girders. This is 
because the footing dimensions are 
controlled entirely by the bearing 
value of the foundation material and 
are independent of the width of the 
bridge. The columns contain about 
the same volume of concrete as four 
separate columns of smaller dimen- 
sions but required fewer square feet 
of forms and involved less difficulty in 
concrete placement. The remainder 
of the structure, through the elimina- 
tion of all skewed framing and by 
virtue of the duplication in span 
lengths, resulted in appreciable 
economies of construction. 

A second structure of the same type 
has been constructed near the west 
city limits of Spokane. At this point 
a new two-lane highway joins the 
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A SIMILAR STRUCTURE IS THE SPOKANE WEST OVERCROSSING, 
Wuicu UriLizes CuRVED SoFrFiItTs 


four-lane divided highway forming 
the main entrance to the city. The 
volume of traffic is such as to require 
a separation of opposing lanes, and 
topographic conditions are such as to 
lend themselves to a grade separation. 

The general layout of roads re- 
quired the south-bound lane of traf- 
fic on PSH-11 to cross under the east- 
bound two-lane traffic stream on 
PSH-2 at an angle of 55° 28’. A 
structure designed for this very sharp 
skew would be undesirable in ap- 
pearance, expensive to construct, and 
possibly unsatisfactory in perform- 
ance. Conventional piers or bents 
set at right angles would require a 
span length of no less than 115 ft to 
provide the desired unobstructed 


width on the lower roadway. 
A single-column design was adopted, 
provided the desired clear- 


which 


ance with a central span of 90 
ft. Two side spans, each 75 ft long 
with cantilever extensions of 17 ft, 
make up the additional length of 
structure required. 

The bridge was designed for H-15 
loading and provides a 26-ft roadway 
for two lines of traffic in the same 
direction. One sidewalk 3 ft 6 in. 
in width is provided for the few 
pedestrians using the structure. The 
bridge site is in a natural coulee in 
the columnar basalt prevalent in.this 
area, and the footings are founded on 
this material only a short distance 
below the natural ground surface. 
The T-shaped columns of the two 
central bents are of the same general 
design as those at the Union Gap 
Overcrossing. Because of the greater 
span lengths, they are somewhat 
heavier, having a cross section of 3 
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ft 9 in. by 7 ft 6 in. at the point o 
minimum section just below the hor. 
zontal member of the “T.”’ 

The entire structure is a monolithic 
rigid frame, except that the eng 
spans are simply supported at the 
end bents. At these points, the 
change in length due to temperature 
is provided for by introducing’ , 
rocker in the form of a 5-ft section of 
column, hinged to the superstructure 
at the top, and to the lower portion 
of the column at the bottom. Be. 
cause of the necessity for these hinges, 
the end bents are of conventiona] 
design, having a column under each 
girder. The hinges are of the Mes. 
nager type, capable of resisting shear 
but permitting rotation of the mag. 
nitude required. 


CURVED SOFFIT LINES 


In contrast to the straight soffit 
lines of the outside girders on the 
Union Gap Overcrossing, all girders 
in this structure are varied in depth 
to conform approximately to the re. 
quirements for stress. The girders 
in all spans are 7 ft '/2 in. deep at the 
bents and 4 ft 9'/2 in. deep at the 
center. The curve between these 
points is parabolic in form. 

The 17-ft cantilever extension of 
the structure beyond the end sup 
ports serves to decrease the positive 
moments in the side spans, which 
would otherwise exceed those in the 
central span because of the absence 
of restraint from the end bents. At 
the same time it improves the ap- 
pearance of the structure by keeping 
the embankment slopes back of the 
end support, thus preserving the 
symmetry of the soffit curve in the 
end spans. 

The construction was carried out 
during the war, and in spite of the 
difficulty of securing high-grade form 
lumber, exceptionally good results 
were obtained. The rapidity with 
which the work was completed during 
a time of acute labor shortage sup- 
ports the belief that the single 
column design has construction at: 
vantages, as well as those of economy 
and appearance, over a skewed struc 
ture. 

Both bridges were designed under 
the supervision of the writer. James 
A. Davis was Acting Director “ 
Highways at the time the plans were 
prepared for the Union Gap Uv 
crossing, and Burwell Bantz, \ 
ASCE, was Director of Highways 
during the design of the Spokane 

West Overcrossing. Both structures 
were built by contract, the first by 
M. P. Munter of Seattle, Wash., a4 
the latter by Henry Hagman 
Cashmere, Wash. 
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“Common Well’ Nomograph 


By Ira J. Hooxs and Hamitton Gray, Assoc. M. ASCE, Proressor or Civit 
ENGINEERING, UNIverRsITYy OF Maine, Orono, Me. 


HE Dupuit or “common well” 

formula forms the _ theoretical 
hasis for many engineering estimates 
dealing with the lowering of the 
cround-water table for construction 
purposes, or with the production of 
commercial water supplies from 
pumped wells. The various as- 
sumptions underlying Dupuit’s de- 
velopment include the following: 

|. The original ground-water ta- 
ble is he yrizontal. 

2, An impervious stratum with 
horizontal surface underlies the aqui- 
ier. 

3. The aquifer is homogeneous 
ind isotropic with respect to its per- 
meability. In other words, the co- 
eficient of permeability does not 
vary from point to point, and is the 
same in all directions. 

No infiltration occurs within 
the drawdown or influence zone, but 
all water enters the aquifer from be- 
yond the limits of the drawdown 
curve. 

5. The flow is independent of the 
time, that is, equilibrium of the low- 
ered water table has been obtained. 

6. The well penetrates the aquifer 
to the top of the impervious stratum. 

7. The hydraulic gradient is equal 
to the slope of the lowered ground- 
water table and is constant along 
vertical lines. 

8. The flow is parallel to the sur- 
face of the impervious stratum. 

The first five assumptions are 
never fulfilled by nature and the re- 
sults obtained by using Dupuit’s 
lormula must, therefore, be consid- 
ered as approximate. In order to 
.ccount properly for deviations from 
these assumptions, a modification of 
Dupuit's formula and a detailed study 
of the pattern of flow are often re- 
qured. The last two assumptions 
ire theoretically incorrect, but experi- 
ence and experiment indicate that 
ii the slope of the ground-water table 
s rather small, the results obtained 
oy Dupuit's formula are satisfactory. 
{he result of Dupuit’s analysis is 

oun H® — h? 
:  ®* In(R/r) 


in which q denotes the rate of water- 
“ischarge trom the well, & denotes the 


coefficient of permeability of the aqui- 
fer, and the coordinates of any two 
points on the drawdown curve are 
given by (R, H) and (r, h), respec- 
tively. The values of H and h are 
measured vertically from the surface 
of the impervious stratum. and the 
values of R and r are measured from 
the center of the well. Auy consist- 
ent system of units can be used. 


A GRAPHICAL SOLUTION 


Because this formula involves the 
difference of two squares and a loga- 
rithmic factor, its use is a trifle 
cumbersome for preliminary compu- 
tations, and a graphical solution is 
very convenient. A nomograph is 




















here presented which may be used 
for this type of problem (Fig. 1). 
Three varieties of computations are 
involved, as follows: 

1. Ifthe coordinates of two points 
on the lowered water table are known, 
together with the coefficient of per- 
meability, it is possible to find the 
discharge from the well. 

2. If the coordinates of two points 
on the lowered water table are known, 
together with the discharge, it is 
possible to find the coefficient of per- 
meability. 

3. If both the discharge and the 
permeability coefficient are known, 
together with the coordinates of one 
point on the drawdown curve, it is 
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possible co find the depth of the wa 


ter at a given distance from the well 


SOLUTION OF PROBLEMS 


Che first problem ts solved as shown 
by the key on the nomograph. That 
is, Step A consists of laying a straight 
edge on the chart in such a manner as 
to connect Point | (/7 + /) and Point 
> (Hi h Point 3 (// h*) is thus 
determined. In Step B, the straight 
edge connects Points 3 and 4 (R/r), to 


It ENGINEERING for 
determine Point 5 [(#” — h*)/In 
R/r rhe final Step C is to con- 
nect Points 5 and 6 (&), to secure 
Point 7 (gq Che second problem is 
solved in exactly the same way except 
that the final Step C is to connect 
Point 5 to Point 7 (qg) in order to 
read the value of & at Point 6. The 
third problem is solved by connecting 
Points 6 and 7 to obtain Point 5, and 
then connecting Point 5 with Point 4 
in order to obtain the value of (47? — 
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h*) at Point 3. The expresgio, 
H? — h* can then be readily soy. 7 
on the slide rule to obtain the ur 
known value of h. 

Since the discharge is proportion, 
to the permeability coefficient, my 
tiplying k by any power of 10 requires 
that g be multiplied by the sam, 
power of 10. This fact is constantly 
utilized because of the very lary, 
range in values of k met with in differ 
ent types of sandy soils. 





A Device for Classroom Demonstration of Moving Loads 


ASSOCIATE Pt 


| is difficult to explain to students 
the effect of moving concentrated 
loads on spans with floor beams. In 


order to do this thoroughly many 
carefully constructed sketches must 
be made on the blackboard These 


Frequently the 


Space 1S so 


require much time 

available blackboard 
limited that much of the work must 
be erased as the explanation pro 
ceeds The usual result is that by 
the time the climax of the explanation 
been student in 
quires about the conditions at some 
earlier point in the discussion In 
order to answer such an inquiry 
properly, the sketch relating to the 


has reached, some 


question should be used again. If it 
has been erased it must be repro 
duced. Obviously, if this occurs a 


few times during the explanation of a 
problem, much valuable time ts lost in 
redrawing sketches 


DEVELOPED 


SLIDING SCALI 


save time, and in 
student to visua 


In an effort to 
order to enable the 
lize properly the relative 
of the concentrated loads, the 
sliding 


pt sitions 
writer 
using 


has developed a scale 


Cooper's E-60 loading [his scale is 





By D. D. Harnes, Assoc. M. ASCE 
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7 in. wide and a little over 7 ft long. 
It is large enough to be seen clearly 
from several rows back in any lecture 
room when hung from the top of the 
blackboard. The sliding portion of 
the device illustrates two E-60 en- 
gines in tandem, followed by a uni- 
form load of 6 kips per ft. The 
figures at the top of the slide indicate 
the conventional numbering for the 
wheels 

The circles shown represent the 
wheels and the numbers painted on 
them give the axle load in kips. The 
figures below the wheels and between 
them give the spacing between the 
wheels in feet The center of the 
axles is indicated by the small vertical 
lines at the base of the slide. The 
wheels are placed horizontally to a 
scale of | in. 2 ft. The stationary 
part of the device is built to the same 
with vertical marks at the top 
and bottom at 2-ft intervals. The 
ends of the span are marked by red 
arrows, and the panel points are 
marked by red dots. These are all 
adjustable by sliding along a groove 
built into the lower portion of the 
rule. The maximum span that can 
be demonstrated is 130 ft. Span and 


scale, 


* s | 
aN wath Tab he Ceose ewes 
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panel lengths can be adjusted to a 
value withig this limit. 
An illustration will serve best 


demonstrate the use of the ry 
Suppose it is desired to find the pos 1 
tion of loads that will produce n vith 
mum shear in Panel 2-3 of a girder V 
6 panels of 20 ft each. The arroy Si 


(see accompanying photograph) ar ! 
first set at the ends of the girder, |? slid 
ft apart. The red 
moved to their proper panel points si 
20-ft intervals. With the devi whi 
hanging from the top of the bl 
board, the influence line for shear 
the panel is drawn on the boar oral 
beneath it. The criterion for sh 
is: W/L = W,/P, or the sh 
passes through a maximum when t 
average load in the panel is equal 


dots art 


the average load on the span. Su — 
pose Wheel 2 is placed first ar 
finitesimal distance to the right 
Panel Point 3. A quick glance ¥ 
reveal that Wheels | to |1 are ont 
span, and only wheel | is im 
516. 30 ; 
panel. Hence —->-, and th 
6b — 


terion is not satisfied. The lo 
then moved forward in the slide uw 
Wheel 2 is just to the left of P 
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b raph) is drawn first on the board 


hear neath the device. The criterion 1s: 
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Wheel 6 is at Panel Point 2. The 
device shows that 3 ft of the uniform 
load has moved onto the girder. 
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With Wheel 6 to the right of Panel 
270 ~=600 
2 ‘fe 
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tantly 
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5 
SLIDING SCALE Assists CLASSROOM DEMONSTRATION OF MOMENT DETERMINATIONS ()) 
7 Panel 2-3. Then 516 _90 Suppose Wheel 5 is the first to be 
, a - Get tried at Panel Point 2. The slide is 
rsS ea .: > all - © ~~ 4! 
7 riterion is satisfied. so the moved with MW heel 5 in this position. 3 fain 
€ pos <imum shear in Panel 2-3 occurs It is readily seen that Wheel 17 is on With Wheel 6 to the left of Panel 
th Wheel 2 at Panel Point 3. the dpm % ; : 
der When used to demonstrate the With Wheel 5 to the nght of Panel 
{TOW : loads for maximum mo- Point 2 210 _ 603 
h , girder with floor beams, the oint 2, a % 
el uso helpful. As an illustra With Wheel 5 to the left of Panel 
ippose it 1s desired to find the & soni 
f ‘ > @ ~ . 270 543 
ints ition of Cooper's E-60 loading point 2, — < 
levi vhich will produce maximum mo- 6 . 
black nt at Panel Point 2.. Again the in- Since Wheel 5 does not satisfy the 
lear fluence line (accompanying photo- criterion, the slide is moved until 


Point 2, 


309_ 561 
—_ 
at 
Wheel 6 at Panel Point 2 therefore 
satisfies the criterion. 
Should any student want to refer 
to the previous position of the 
loads, it takes only a second to re- 
place the wheels in their former posi 
tions, and the student readily grasps 
the entire picture. This device saves 
much time and enables the student to 
understand better the effect of moving 
loads on spans with floor beams. 
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Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 








Phenomenon of 
“Flashes’’ Studied at 
Grand Coulee Dam 


sik: The phenomenon of light 
flashes described by G. H 
his paper, “‘Performance of 
\ Structures Studied,”’ in the October 
ue, and in the subsequent dis 
been observed in the tail 
east power house at Grand 
where temporary outlets 
installed to by pass water 
llway section while repairs 
it part of the structure 
es having S4-in. diameter 
n installed at the ends of 
stocks in eight of the tur 
lhe valves are connected 
| cones and elbows to the 
penstocks just inside the 








back wall of the power house. The 
axes of the valves are horizontal and 
make angles of 41 deg with the axes of 
the penstocks. An air manifold approxi 
mately 1 ft wide with an inside diameter 
equal to the exit diameter of the valves, 
equipped with an 18-in. air vent to the 
atmosphere for preventing the formation 
of severe sub-atmospheric pressures in 
the outlet at and beyond the valve exit, 
is bolted to the downstream end of the 
valve in each outlet unit 

A transition elbow of welded steel sec 
tions, having a circular entrance and an 
ellipse-like exit, attached to the air mani 
fold and embedded in a large concrete 
anchor-block placed over the draft tube 
entrance, forms the flow passage from the 
valve to the draft tube. The unlined 
draft tube completes the passage to the 
tailrace. Operating under approxi 
mately 350 ft of head, the needle valve 


discharges its flow through the air mani 
fold into the transition elbow, which 
turns the water vertically downward onto 
the curved surface at the back of the 
draft tube where it is deflected horizon 
tally downstream through the draft tube 
passages some 30 to 40 ft below the tail 
water surface. 

It was in the water immediately down 
stream from the draft-tube exit of one of 
these outlet units, when it was operated 
for test purposes during the 1945 flood 
season, that the flashes, 
‘“‘sheet’’ lightning in the distance, were 
The occurrence 


resembling 


observed by the writer. 
was irregular and varied in extent, but 
often appeared to form a network of 
brilliant, irregular, shimmering bands. 
As a rule, the phenomenon was centered 
immediately downstream from the draft 
tube, through which the water was flow 
ing, but it often extended a considerable 
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distance downstream and to the sides of 
the outlet unit. 

When the flashes could not be detected 
in the darkness, it was concluded that 
the phenomenon was not electrical, but 
resulted from pressure waves which 
changed the refractive and reflective 
properties of the water as they moved 
outward into the tailrace. It was not 
possible to ascertain if the light bands 
extended below the surface. 

Since there were zones of local cavita- 
tion within the transition elbow below 
the valve and in the back wall and floor 
of the draft tube, it was believed that the 
pressure waves resulted from the col- 
lapse of the cavitation cavities at these 
points. Though it was difficult to cor- 
relate the intensity and frequency of the 
spectacle with the crepitation and vibra- 
tion, in general, as these factors increased 
or decreased with valve opening, the 
same trend was noted for the ‘‘flashes.”’ 
The phenomenon disappeared at small 
valve openings where the vibration and 
noise were at a minimum. 

Motion pictures, taken at normal and 
four times normal speed and various de- 
grees of exposure, were unsuccessful. 
This is in agreement with the experience 
of Mr. Hickox. 

Attempts are being made to eliminate 
the cavitation within the units. If these 
are successful, it will be possible to es- 
tablish whether or not the phenomenon 
results from the collapse of cavitation 
cavities, the discharge of the high-veloc- 
ity jet into the relatively quiet water in 
the tailrace, or both. Regardless of the 
results, it seems that there is sufficient 
evidence to establish that the phenom- 
enon results from changes in the re- 
fractive and reflective properties of the 
water induced by pressure wave and not 
from an electrical discharge. 

James W. BALL, Assoc. M. ASCE 
Engineer, U.S. Bureau 
of Reclamation 
Denver, Colo. 





Phenomenon of 
‘‘Flashes”’ Seen at New 
Volcano 


To THe Eprror: I was interested in 
Mr. Hickox’'s reference—in his paper on 
the performance of TVA structures in 
the October issue—to lightning-like 
“tlashes’’ occurring near the outlet of 
sluices discharging at high velocity, and 
in the subsequent discussion. During 
the past summer I had the opportunity 
of observing a similar phenomenon at the 
new volcano Paricutin in Mexico. Per- 
haps of particular interest here is the 
fact that I found no evidence of associated 
electrical effects. The volcanologists, 
I think correctly, refer to this phe- 
nomenon as compression waves or com- 


TkO 
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pression bands. However, several with 
whom I have spoken have the impression 
that the glow is of electrical origin. 
They describe the color variously as 
bluish white or yellow. 

The purpose of my visit to Paricutin 
was to determine for the American Com- 
mittee for the Study of Paricutin whether 
more exhaustive investigations of the 
electrical phenomenon of the volcano- 
cloud would be advisable. Although I 
left on very short notice, it was possible 
to take with me a relatively sensitive 
electrometer for measuring electrical 
field strength. On a number of occasions 
it was possible to make electrical obser- 
vations at a distance of 0.7 mile from the 
crater during the occurrence of the com- 
pression waves; and although electrical 
field changes of about 0.01 volt/cm 
should have been detectable, none was in 
evidence during the occurrence of the 
compression waves. 

My observations and inferences may 
be briefly outlined. The bands were 
narrow and horizontal—sometimes single, 
though frequently as many as five or 
more successive evenly spaced bands 
issued from the crater and moved up- 
ward at a velocity estimated to be about 
that of sound. On the numerous oc- 
casions when I observed these they were 
best visible against a background of dull 
sky, not at all against a dense white 
voleanic cloud but rather in gaps of that 
cloud. I saw them only in the morning 
and evening, which suggests that light- 
ing conditions have something to do with 
the visibility of these bands. 

One day, when a number of bands had 
been visible in the morning, two men— 
Dr. W. A. Egler and Mr. Donald R. 
Hakala, of the biology department of 
Central Michigan College, Mt. Pleasant, 
Mich.—climbed the voleano and spent 
about an hour on the rim of the crater. 
Although at this time I was observing at a 
distance of 0.7 mile and could see no 
bands, they reported very distinct bands 
visible against the crater wall. These 
appeared simultaneously with the ex- 
plosive emission of steam from the smaller 
of the two vents at the bottom of the 
crater. Although the steam explosions 
were much less spectacular and ap- 
parently represented a much smaller ex- 
penditure of energy than the eruptions of 
lava and ash from the large vent, the 
former were much noisier and, so far as 
my observations could determine, were 
the only source of the compression waves. 
I saw no distinctive color. In this re- 
spect the bands resembled so-called 
“heat waves.”” From these observations 
and other considerations (see, for ex- 
ample, Bulletin of the National Research 
Council, No. 84, 1932, pp. 543-550; 
also J. Howard McMillan in Physics Re- 
view, for November 1945, pp. 198-209), 
I think that this is purely a refraction 
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phenomenon without any important elec. 
trical attributes. 

I question the statement that it wou); 
be impossible to photograph these bang, 
with ordinary mechanical camera shy. 
ters. Some good photographs were taken 
of such bands at Paricutin with a movi. 
camera at a speed of either 32 or 4, 
frames per second in July 1945, by Capt. 
George D. Colchagoff, TSESE, 9 
Wright Field, Dayton, Ohio. 

O. H. Gisn 
Dept. of Terrestrial 
Magnetism, Carnegie 
Institution of 
Washington 
Washington, D.C. 





The Simplicity of the 
Metric System a 
Recommendation 


To THE Epitor: I have no doubt that 
the metric system will in the long run 
prevail because of its simplicity, The 
English system compels us to have three 
different systems—the foot with tenths 
for surveying, the foot and inch with 
ordinary fractions for most structural 
and mechanical work, and the inch with 
decimal fractions down to '/s,9 for 
mechanical precision work. At bottom 
there is still a fourth system for survey- 
ing—namely, small decimal fractions of 
the foot, '/s90, etc. 

In contrast, the metric system ex 
presses all these different part-systems 
in one single system. There is nothing 
but decimal fractions of the meter or 
millimeter, all of which can be expressed 
in one single figure—for instance, 252 
455. Drawing, too, is much simpler, 
since all the odd fractions for scales— 
namely, '/;. in. or 3 in. to 1 ft—are re 
placed with simple decimal fractions 
1:5 or 1:10, down to 1:1,000 or even 
smaller. 

In large sections the metric system 's 
already prevailing. No wireless et 
gineer will calculate his wave lengths in 
feet or yards, the inductance of his coils 
or capacitance of his condensers i 
inches—nothing but in meters or cents 
meters. 

Coupled with the metric system is the 
centigrade system of temperature meas 
urement, which also offers the advantage 
of simplicity and is already widely used 
for electrical machinery, scientific mea» 
urements, and other purposes. The 
completely arbitrary Fahrenheit syste™ 
with its fixed points at temperatures 
without any real significance will cer 
tainly one day have to give way. 

ARTHUR HAMM 
Consulting Engine? 
Johannesburg, South Africa 
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COMPOS : ‘ "er 
hy six professional engineering societies 
al ‘cluding the ASCE), a committee of 
ies the Engineers Joint Council is studying 
gi ; 


mic status of the engineer. The 


the econont 
results are expected to be helpful to the 
soonerating societies in promoting an im- 
»rovement in the economic status of engi- 
particularly the younger ones who 
have just attained, or are training for, 
rofessional status. 

This Committee on the Economic 
Status of the Engineer has no power to 
commit the cooperating societies to any 
urse of action, although they have pro- 


neers 


he 


( 


. hot 
_—— vided it with funds to conduct its studies. 
The The functions of the Committee are solely 
» thee investigational ‘and advisory, and any 
tenths tion that may be taken by the cooper- 
b with iting societies as a result of its studies is 
uctural matter to be decided upon by the boards 
h with lirection of the individual societies 
F ncerned 
ee For some time three study or survey 
amen. committees have been active under the 
ane of main Committee on the Economic Status 
{ the Engineer, each dealing with a spe- 
- @ phase of the general problem. It 
ae uld be understood that the interests 
eihiee and activities of the Committee are not 
ter of ecessarily limited to these three spe- 
pressed phases. Should it become evident 
of to the Committee at any time that other 
‘tot specific phases of the problem should be 
cales- tudied, additional survey committees 
ore re be established. The three survey 
actions committees now functioning actively are 
© even the Committee for Survey of Employer 
Practice Regarding Engineering Gradu- 
stem is ates, the Committee on Survey of the 
ss etl Engineering Profession, and the Com- 
ths in mittee on Collective Bargaining by 
ris cots Engineers in Professional Work. 
ae it Taking the first of these, the Com- 
» conti mittee lor Survey of Employer Practice 
Regarding Engineering Graduates, its 
n is the Soyective is to learn directly from a sub- 
» meas Stantial but carefully selected repre- 
vantage sealative group of industrial employers, 
Iv used “mpany policies and attitudes regarding 
© meas te selection, training, placement, ad- 
s. The jancement, guidance, and professional 
“gystem cuvities of graduate engineering em- 
sratures “yess. The specific matter of com- 
ill cet- *isation is not a function of this com- 


ittee 

‘He second committee, that on Sur- 
ty of the Engineering Profession, has the 
“ol obtaining directly, through a 
Mestionnaire to about 100,000 member 


{ 


enginec? 





Official and Semi-Offiical 


Survey on the Economic Status of the 
Engineer 


engineers, specific facts which reflect the 
economic status of engineers. By means 
of a pre-coded series of questions, data 
will be obtained covering educational 
levels, years engaged in practice, branch 
of engineering, field of specialization, 
annual income, and similar information. 
These data will be analyzed by an expert 
consultant and a report made ready for 
publication and distribution to all mem- 
bers of the cooperating societies. 

The objective of the third survey com- 
mittee, that on Collective Bargaining by 
Engineers in Professional Work, is to 
study and report on the problem of col- 
lective bargaining as it affects, or may 
affect, engineers in professional work and 
in training for such work. This com- 
mittee hopes that all members of the 
cooperating societies, particularly em- 
ployee members, will read the recent 
A.LE.E. tentative report on collective 
bargaining reprinted in Crvm ENGI- 
NEERING for November 1945, pp. 537- 
542) and related matters and will send in 
comments. Neither this survey com- 
mittee, nor the Committee on the 
Economic Status of the Engineer, en- 
dorses or rejects the A.I.E.E. tentative 
report. Rather it is hoped that the re- 
port will serve to inform the members of 
the societies of the questions involved, 
and thus help them to submit helpful 
comments. When this survey committee 
has obtained sufficient information and 
comment, it will prepare its own report 
on collective bargaining. This committee 
proposes also to work cooperatively with 
a committee of the A.I.E.E. which, with 
the help of a competent consultant, now 
is compiling a manual on this subject. 
It is hoped that the manuscript of this 
manual can be made the basis of a manual 
to be accepted and published jointly by 
the cooperating societies. 

Comments from members of any of the 
cooperating societies will be not only 
welcome but sincerely appreciated. Com- 
munications should be sent to the chair- 
man or secretary of the Committee on the 
Economic Status of the Engineer, or to 
the chairman of the particular survey 
committee involved. 


PERSONNEL OF COMMITTEE ON THE Eco- 
NOMIC STATUS OF THE ENGINEER 


I. Melville Stein, Chairman (A.I.E.E.) 
Leeds and Northrup Company 
4901 Stenton Avenue 
Philadelphia 44, Pa. 
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Engineering Library 
Receives Barstow 


Bequest of $10,000 


FoR MANY years William S. Barstow 
has been a friend of the Engineering 
Societies Library, housed in the Engineer- 
ing Societies Building in New York. He 
has given generously of time and resources 
as well as of money. From 1931 to 1942 
he was a member of the Library Board, 
and from 1934 to 1942, when ill health 
forced his resignation, he was on the Ex- 
ecutive Committee of the Board. 

In the period 1935-1938, Mr. Barstow 
contributed $7,500 to cover the cost of 
binding and repairing the Library's rare 
books. In 1940 he gave $500 for extend- 
ing the services of the Library, and his re- 
cent gift of $10,000 is an addition to the 
Library's endowment fund. 

Some measure of the importance of this 
library in the engineering world may be 
gained from the following, from an ad- 
dress by A. R. Mumford, Chairman of the 
Library Board, given at a dinner in 1939 
in honor of William S. Barstow and here 
quoted from Mechanical Engineering for 
July 1939. 

“It is said that a prophet is not without 
honor except in his own home. So with 
your library. The average member of the 
four Founder Societies takes the library 
for granted. The assistant state librarian 
of Canberra, Australia, however, told me 
the other day that he had come half way 
around this earth to see your library be- 
cause of its fame as an outstanding ex- 
ample of a specialized institution. 

‘“‘What makes this greatness? 

“Is it the 160,000 [now 175,000] vol- 
umes which if placed side by side on a 
single shelf would be as long as you could 
walk in one and one-half hours—briskly ? 
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Is it the 1,200 magazines which cur- 
rently come to the library each vear and 
came during the worst years of the de 
pression ? 

‘Is it the ten thousand dollars worth of 
books which come free to the library each 
year in return for the reviews written by 
its director? 

Is it the fact that more engineering 
books printed prior to the secession of 
lexas from Mexico are available in your 
library than in any other? 

Or is it the alloving of all these with 
the farsightedness of such men as our 
guest of honor? 

Latimer Clark’s collection is_ here. 
rhis is one of the two greatest collections 
known in the field of electricity, magnet- 
ism, and electrical engineering. This was 
given to your library by Schuyler Skaats 
Wheeler rhe other, the Ronald collec- 
tion, is in the library of the Institute of 
Electrical Engineers in England. 

“General Electric and Westinghouse 
gave us 9,000 volumes on electrical engi 
neering 

Horace Vaughn Winchell’'s great col 
lection on mining was given us by the 
Anaconda Copper Mining Company. 

“Conservatively, your library, if not 
now the greatest collection of engineering 
books in the world, is the solid foundation 
for such a collection. 

‘In these days of low money rates, how 
pleasing it is to know that your library has 
grown at the rate of 6 per cent com- 
pounded. This growth indicates a virility 
which must be pleasing to those who real 
ized the need for such an institution. 

‘An average of 150 persons or firms use 
the facilities of your library each day. 
The information so gained helps to de 
velop projects which undoubtedly give 
employment to many of our profession 
throughout the world.” 





Death of Robert 
Hoffmann, Hon. 


M. ASCE 


MemBERS of the Society will be grieved 
to hear of the death of Honorary Member 
Robert Hoffmann—in Cleveland, Ohio, 
on March 2; 1946. Mr. Hoffmann’s 
whole career was devoted to the engi- 
neering development of Cleveland, and it 
has been editorially said that “‘... no one 
else has fulfilled a career in the public life 
of Cleveland equal to his.”’ 

He was 80 years old, having been born 
in Cleveland on December 16, 1865. 
He attended the local schools and then 
went to Hiram College, graduating in 
ISS5. Later he studied civil engineering 
at the Case School of Applied Science, 
from which he received the degrees of 
B.S. and C.E 

Mr. Hoffmann entered the engineer 
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RoBERT HOFFMANN, 1865-1946 
Honorary Member of the Society 


ing department of the city of Cleveland 
in 1893. In 1907, through successive pro- 
motions, he became chief engineer—a 
post he held until 1930, although the title 
meanwhile had been changed to com- 
missioner and chief engineer of the divi- 
sion of engineering and construction. 
Since 1930 he had been consulting engi- 
neer on public works for the city, al- 
though his duties were essentially the 
same and he continued to keep in close 
touch with the planning and construction 
of city engineering projects. 

During Mr. Hoffmann’s long tenure, 
Cleveland increased from a city of 300,000 
to its present population of over a million. 
This growth, coupled with the even more 
rapid growth of the suburbs, has entailed 
numerous engineering problems—bridg- 
ing of the many valleys, a complex 
drainage system, and readjustment of 
city facilities to accord with the Cleveland 
Terminal development, to mention a few. 
For his services in these varied capacities 
the Cleveland Chamber of Commerce, in 
1926, awarded him the rare ‘‘Cleveland 
Medal for Public Service.”’ 

Mr. Hoffmann’s distinguished career re- 
ceived official Society recognition in 1936, 
when he was made an Honorary Member. 
Long active in the Society, he had pre- 
viously (1932 to 1934) served a term as 
Director and had been president of the 
Cleveland Section. 





New Format for ‘“‘Civil 
Engineering” 


AprRIL is the month for showers, Spring 
Meetings of ASCE, and a brand new suit 
of clothes. (The editors recognize the 
difficulties involved in achieving the 
latter but, comfy in our barrels, we can 
dream, can't we?) What better time 
to re-dress Civit ENGINEERING than 
April? Thus, and also for several good 
reasons, this issue will be found upon 
close examination to be completely re 


































done with a brand new three-colum, 
makeup. ; 

Perhaps the change in appearance wo’; 
be noticeable—the type and pictures ap, 
so on are still there. There are. however 
three columns of type (count them) ,, 
each and every page from our masthea 
to our very last word. Formerly, an 
this may prove confusing, there were op) 
two columns of type. 

These new narrower columns, in wa) 
explanation, are easier to read. The, - 
also, to be more frank, a lot simpler { 
make up into pages, so that we can say 
some time in getting these interesting ; 
formative, stimulating, helpful articl« 
into the readers’ hands and save ag ity), 
of the Society's money—perhaps Wi 
would prefer to let it go at that and jx 
the readers form their own enthusias: 
indorsememt of the change. 

For the typographist, the main artic 





are set in 10 on 10 point type with eac! 
column 13'/, picas wide with a one-pica : r 
river. Society Affairs are set in 9 on a 
point type, and Items of Interest in § 7 
9. Column width and overall page six {MI 
are the same throughout the editors LMI 
pages. \MI 
: \ 
(MI 


UNO Planning 
Committee 


An ASCE committee of three, chose 
by the Executive Committee of the Board 
of Direction, is cooperating with simila 
committees from three other nation 
societies in offering assistance to the 
United Nations Organization in the pre 
liminary studies for a national headquar 
ters for that up-to-now ‘homeless’ or 
ganization. 

Past-President Malcolm Pirnie heads 
the ASCE committee, assisted by Julu 
W. Pfau and Past-Director Harold 
Lewis. The other organizations cooper 
ating by means of similar commuttees 
are the American Institute of Arch 
tects, the American Society of Landscape 
Architects, and the American Institute 
of Planners. Messrs. Pirnie, Doughert 
and Lewis will represent, respective!) 
the sanitary, long-distance transports 
tion, and city planning phases of UN: 
problem. 

The offer of the four technical societies 
was made to the UNO in the followm 
communication: 

“In view of the complex pro! 
raised in the selection of the best poss! 
location, size and development 
site of the United Nations Headquarters 
and in order to clarify the thinking 
American public on the matter 
sentatives of each of the followms 
nical societies of the United States ¢ 
America, namely the American Institute 
of Architects, the American Institute © 
Planners, the American Society of Lam 
scape Architects, and the America® .. 


t 


rept 


tece 


No.4 \ » Nos 
; Civil Engineers, have agreed to 
on ant from their most competent mem- 
: |OINT COMMITTEE ON 

AND DEVELOPMENT 
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res and P| ANNING 
owever offer its services to the Headquarters 
eM) on ittee of the United Nations which 
asthead _ expected in the United States in the 
ly, and near future 
ere onl The best opinion of the representa- 
.< of the four Societies assembled from 
h Way of oarts of the United States at a meet- 
Phey are ‘» New York on March 2, 1946, is 
npler t ‘hat the crystallization of the functions 
ran save he earried on in the United Nations 
sting, in Headquarters area is the first problem to 
articles ie met by the Headquarters Committee 
a little +< vital task of selecting the ultimate 
ps. We acreage on which the Headquarters will 
| and let located. The national technical socie- 
husiasti ves of America are glad to offer their 
ervices to this important preliminary 
n articles hinking which will play a large part in 
rith each -he selection of the ultimate Headquar- 
one-pica vers Area and its enthusiastic acceptance 
19 on y the American public.” 
ose \MERICAN INSTITUTE OF ARCHITECTS 
editorial \MERICAN INSTITUTE OF PLANNERS 
\meERICAN SocIETY OF LANDSCAPE 
ARCHITECTS 
\MERICAN SOCIETY OF CIVIL ENGINEERS 
y 
| 
Sil Hoover Medal Goes to 
see Electrical Engineer 
th simular 
national [His YEAR the Hoover Medal goes to 
e to the n electrical engineer—Maj. Gen. W. H. 
1 the pre Harrison, vice-president in charge of op- 
headquar eration and engineering for the American 
eles” or lelephone and Telegraph Company. The 
Medal was presented to General Harrison 
nie heads n January 23 at the annual dinner of the 
by Julius \merican Institute of Electrical Engi- 
r Harold neers, of which he is a member. The cita- 
ns cooper: accompanying the award reads, 


Wiliam Henry Harrison, who in times 
i peace has been devoted to civic serv- 
wes and eflective in his recognition of 
the essentials of human betterment, and 
who equally in time of war, inspired by 


ommttees 
of Arch 
Landscape 
1 Institute 
Doughert) 


spectively, the same ideals, has generously served his 
Hransporta: country, is awarded by his fellow engi- 
s of UNOS heers the Hoover Medal for 1945.” 

_ Entering the employ of the American 
al societies ‘lephone and Telegraph Company in 
e following ‘as a repairman, General Harrison 

“came an authority in the fields of engi- 
c problems heering, design, and layout of all phases 


est possible the Bell System plant. In 1940, he 


ent of Ue t leave of absence from the 
adquarter to head the production division 
aking of the ‘the War Production Board. He left 
tter, rept (ler Organization in 1942 to become 
owing = ngadier general in the U.S. Army. 
1 States @ ater he was promoted to the rank of 


» Institute OT gen n , Sof nf 
an Insti r general, and was made chief of the 
eceat ureme a . ° . . . 
Institute 4 ‘Yement and Distribution Service, 
tv ot Land ai Ty S 
can » Established j; 13 ¢ 
merical ‘shed in 1930 in honor of Herbert 
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Hoover, the Medal is administered by the 
Hoover Medal Board of Award, consist- 
ing of representatives of the Four Founder 
Societies. Previous retipients include 
Herbert Hoover, Ambrose Swasey, and 
John F. Stevens, all Honorary Members 
of the Society. 





Honorary Member 
Francis T. Crowe Dies 


WORLD-WIDE fame as an engineer was 
the lot of Honorary Member Francis 
Trenholm Crowe, whose sudden death 
occurred in Redding, Calif., on February 
27, 1946. Mr. Crowe was especially 
known for having directed the construc- 
tion of Boulder and Shasta dams, though 
he also supervised the building of seven- 
teen other great Western dams. 

He was born in Trenholmville, Canada, 
on October 12, 1883. His parents were 
American, and he was educated here, 
graduating from the University of Maine 
in 1905, with the degree of B.S. in C.E. 
Immediately following his graduation, 
he became associated with the U.S. 
Bureau of Reclamation (then the U.S. 
Reclamation Service), where he was not 
long in reaching positions of responsi- 
bility and leadership. Except for two 
brief intermissions, he was with the Bu- 
reau of Reclamation for twenty years, 
and before terminating his connection had 
become general superintendent of con- 
struction in the office of the chief engineer, 





FRANCIS T. CRoWE, 1883-1946 
Honorary Member of the Society 


Denver, Colo. During this period with 
the Bureau, he served as superintendent 
of construction on Arrowrock Dam; proj- 
ect manager on the Flathead Project; 
and construction engineer on Tieton Dam. 

After 1925 Mr. Crowe, as field repre 
sentative for various contracting firms, 
directed the construction of five im- 
portant dams designed and built by the 
Bureau of Reclamation. In 1931 he 
became general superintendent for the 
Six Companies, Inc., in charge of the con- 
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struction of Boulder Dam. Then came 
two structures not built for the Bureau- 
the Copper Basin and Gene Wash dams 
for the Metropolitan Water District of 
Southern California. His next project- 
Parker Dam, across the Colorado 
River—was also built for the Metropoli 
tan Water District of Southern Calli- 
fornia. The foundations of this structure 
are more than 200 feet below water level, 
making it the deepest concrete dam ever 
built. 

In 1939 Mr. Crowe went to Redding, 
Calif., to be superintendent of the Shasta 
Dam, a part of the Central Valley Proj- 
ect which was handled by the Bureau of 
Reclamation. It was his last great proj- 
ect. 

Mr. Crowe's distinguished career in 
engineering was recognized by the Society 
in 1943, when he was made an Honorary 
Member. Last year he won the annual 
award of The Moles for “his skill, in- 
genuity, and engineering ability in the 
construction of vast public works, nota- 
bly in the field of world’s highest and 
deepest dams.”’ 








Dr. Craver Retires as 


Active Library Head 


FAILING health and the need for greater 
leisure after passing his seventieth birth- 
day caused Dr. Harrison W. Craver to de- 
sire retirement from the active director- 
ship of the Engineering Societies Library. 
Therefore the Library Board created for 
him the position of Consulting Librarian, 
which he assumed on February 1, 1946. 

Ever since 1917, when Dr. Craver came 
to the Library, he has been helping tomake 
it of greater usefulness to the continually 
expanding membership of the Founder 
Societies. During the 29 years of his 
active leadership, the Library has under- 
gone great development and has extended 
its facilities for reference and research to 
large numbers of people throughout the 
United States and Canada. 

Dr. Craver was largely instrumental in 
establishing the ‘Service Bureau,” which 
provides references and abstracts of any 
article in any volume in the Library, as 


well as in setting up the ‘‘Photostat 
Service,’ which prepares photostatic 


copies of any article or pages in any 
volume to be found there. He was re- 
sponsible for changing the fundamental 
library procedure to make it possible for 
any member of the four Founder Societies, 
no matter where situated in the United 
States or Canada, to have any book sent 
to him at a nominal charge. This makes 
the Library available to all membersof the 
Founder Societies and not exclusively to 
those in the New York area. 

His varied experience and broad ac- 
quaintance with many fields of engineer- 
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ing, as well as his pleasant, friendly atti- 
tude, have caused those who have sought 
his aid personally to comment freely that 
he has never failed to help in the solution 
of their problems. 

The Library Board has expressed its 
sincere appreciation of Dr. Craver's long, 
faithful, and competent service and its 
wish for his continuing satisfaction in the 
less arduous duties of his new post as Con- 
sulting Librarian. 

Ralph H. Phelps, Dr. Craver’s able 
assistant, has been made Acting Director 
of the Library. 





Student Chapters 
Recently Reactivated 


Wirtu the end of the war, a number of 
Student Chapters began to plan for re- 
sumption of an active status, and appli- 
cations for reactivation are being received 
at Society Headquarters on an average 
of once a week. In the “Official Per- 
sonnel Directory Number’ for 1946 all 
the currently reactivated Chapters were 
listed. But since that was issued five 
Chapters have been added to the reacti- 
vated list. These are New Mexico State 
College, Lafayette College, and West 
Virginia University, all on March 1; 
the State University of Iowa, on Feb- 
ruary 4; and the University of Akron, 
on March 7. 

As of this writing, plans are also under 
way for the reactivation of Clemson 
Agricultural and Mechanical College of 
South Carolina. 





EJC Acts on Two Bills 
Before Congress 


Support of one bill before Congress, 
and opposition to another, were decided 
upon, together with recommendations 
to its constituent members and their 
local sections, by Engineers Joint Coun- 
cil at its quarterly meeting held in the 
ASCE Board room on March 7. 

Action was taken on both matters on 
recommendations made by the EJC 
Panel which, in making the first appear- 
ance of its kind, successfully opposed 
the then-proposed so-called Science Legis- 
lation at a Senate hearing last fall. Dr. 
Boris A. Bakhmeteff, Honorary Mem- 
ber, ASCE, is chairman of the Panel. 

EJC recommended to its constituent 
members that they support S-1850, a bill 
now sponsored by Senators Kilgore, Mag- 
nuson, Johnson, Pepper, Fulbright 
Saltonstall, Thomas, and Ferguson, as a 
substitute for all the former bills refer- 
ring to a National Science Foundation, 
which have been withdrawn. In addi- 
tion, EJC urged its constituent members 

-ASCE, AIME, AIEE and AICHE—to 
forward copies of the Panel's favorable 
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recommendations to their local sections 
in recommending support of this new 
measure, with the thought that the local 
sections, and their individual members 
in turn, would make their favorable 
attitudes on the legislation known to 





Engineers to Be Chosen 


With the approach of realization of 
the aims set forth and defended by the 
EJC Engineers Panel in connection 
with establishment of the National Sei- 
ence Foundation, the Research Com- 
| mittee of ASCE has recommended that 
EJC select five engineers, one from 
each of its constituent societies, and 
that EJC and the societies urge the 
appointment of one of the five to the 
National Science Board of the Foun- 
dation. EJC action on this recom- 
mendation was to authorize its chair- 
man, Alex D. Bailey, junior past- 
president, ASME, to appoint a 
committee of three to consider this 
suggestion and to present the desired 
list of names to EJC at its next meet- 
ing. 











members of Congress in general, and, in 
particular to Senators Harley Kilgore 
and Warren Magnuson, who sponsored 
the original, though differing bills. 


Oppose FULBRIGHT BILL 


The measure which EJC went on rec- 
ord as opposing is the so-called Fulbright 
bill, S-1248, which is a revival of an 
attempt to set up a Government-con- 
trolled and financed “‘office of technical 
services,” in competition to the con- 
sulting and industrial research practices 
of the engineering profession. In addi- 
tion to voicing its own opposition, EJC 
recommended that its constituent socie- 
ties print a résumé of this bill in their 
publications at the earliest possible date, 
and instructed the president, vice-presi- 
dent, and secretary to EJC to consider 
the desirability of having a second panel 
to take action in connection with this 
new bill, contingent upon the support of 
the societies. 

In recommending EJC support of the 
substitute bill S-1850 for creation of a 
National Science Foundation, the panel 
pointed out that engineering and tech- 
nology, which were ignored in the origi- 
nal proposed bills, have been properly 
recognized, subsequent to appearance 
of the societies’ Panel under sponsorship 
of EJC, and that the new bill provides for 
a special ‘‘Division of Engineering and 
Technology.” 

Hailing the new bill as one in which “a 
reasonable and most satisfactory solution 
has been reached,” the Panel emphasized 
that it has eliminated the bureaucratic 
setup contained in its predecessor bills, 
which was the principal point of contro- 
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versy, by providing for a strong executiy, 
in the form of an Administrator, but » 
the same time providing for an “authori. 
tative and independent National Scien 
Board, composed of nine members ap. 
pointed by the President with the advice 
and consent of the Senate from among 
persons who are especially qualified 
promote the broad objectives of the ac» 

The Panel reported that the bill “comes 
as close to achieving ideal legislation as jg 
possible at the present time’’; that jt « 
a “‘document which combines sound scien. 
tific thinking with sagacious politica) 
realism and to which scientists ca 
unhesitatingly lend their support.” 

Members of the Engineers Panel, jo. 
gether with other scientists who fought 
against the original Kilgore bill, Ryc 
was told, consider it vital that all forces be 
alined back of the united bill, S-1850, tp 
insure its quick and safe passage through 
Congress, and urge “immediate and active 
support”’ for it. 


Vice-President A. C. 
Polk Is Dead 


Tue death of Armour Cantrell Polk 
Vice-President of the Society—in Bir. 
mingham, Ala., on March 1, 1946—wil 
come as a shock to members of the 
Society, which he served long and inde. 
fatigably. He was Director from 1% 
to 1942, and at the time of his death was 
serving as Vice-President from Zone IL 
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His term would have expired in Janus view of 
1947. Mr. Polk held various offices ® ods, Sp 
the Alabama Section and was on™ tion wil 
Society committees before and while ™ d deb 
was on the Board of Direction. He Operatio 
awarded the Thomas Fitch Kk: ywland Prat than res, 
in 1916. | The J 
Mr. Polk was born in Little Rock, Ark, cooperat 
on September 12, 1879, and brought ? nical FD 
in Texas. He received a civil enginec™ Planning 
degree from Virginia Military mere Way, Hy 
Jed Rensselaet tary Eng 


in 1899, and later atten 
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ecutive Polvte: Institute, graduating in 1903 
but at with the degree of CE. From the latter 
suthor:. veas he was employed on the con- 
Scie n f the Pennsylvania Railroad 
me ier the East River, New York; 
: advice . utility construction in New 
among Onl and Mobile, Ala.; and on 
ified to eal cation and construction in 
— - * 1 | to 1923 Mr. Polk was super- 
ion asis sntende district engineer, and con- 
nat it is uction manager for Sanderson and 
id scien. rter on various utility projects, oil 
political ipe lines, and ' hydr electric projects 
sts can throughout the United States. He then 
" became president of the Dixie Construc- 
anel, to. tion Company, of Alabama. During this 
> fought period G23, to 1930) he had under his 
ill, ENC direction the construction of six hydro- 
forces be electric dams, several hundred miles of 
1850, to transmission and distribution lines, steam 
through electric stations, and similar utilities 
nd active throughout the Southeast. 


From 1930 until his death Mr. Polk 
maintained a private consulting practice 
in Birmingham. In this capacity he de- 
signed and supervised the construction 
of the Birmingham Industrial Water 
Supply System, and was resident partner 
on the design and supervision of the 
\nniston Ordnance Depot and Camp 
Sibert for the U.S. Army and a number 
of smaller war projects in the South. 
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Active Flood Committee 
Proposed 


Stupy of floods will be intensified with 
reactivation of the Society’s Joint Com- 
mittee on Floods, according to the recent 
report of that Committee’s chairman, 
Gerard H. Matthes. Work of the Com- 
mittee during the war was suspended be- 
cause of the exigencies of the times and 
not because there was any lack of need for 
continuing the studies. 

In his report concerning the past year’s 
records, Mr. Matthes cites the impor- 
tance of the Committee's studies and rec- 
ommends particular fields in which 
activities should be resumed. First con- 
sidered in the report is the establishment 
ola group to compile flood data and fur- 
nish this information to the profession. 

Other subcommittees recommended in 
the report deal with underscour at bridge 
jers and abutments, and with the re- 
in January view of statistical flood-frequency meth- 
; offices 2 ‘s. Subcommittees in process of forma- 
a tion will cover check dams, debris dams, 

‘debris basins; also the design and 
peration of flood control structures other 


yland rt han reservoirs 


TY T ‘ ° . 
‘He jomt Committee on Floods is a 


Rock, A" ~ operative activity of eight of the Tech- 
prougl tucal Divisions of the Society—City 
engi! “anning, Engineering Economics, High- 
y Instte way, Hydraulics, Irrigation, Power, Sani- 
Rensse tary Engin 


cermg, and Waterways. 





Gail Hathaway Succeeds 


A. C. Polk as Vice- 
President 


IN ACCORDANCE with the Constitution, 
which stipulates that a vacancy in the 
office of Vice-President shall be filled by 
the senior Director from the same Zone, 
Gail A. Hathaway will complete the un- 
expired term of A. C. Polk, Vice-Presi- 
dent of the Society, who died on March 1. 

Since 1937 Mr. Hathaway has been 
in the Office of the Chief of Engineers— 
for part of this period in the capacity of 
chief of the Reservoir Operation and 
Hydrology Section. He has been active 
in sponsoring meteorologic studies of 
flood-producing storms, and is author and 
co-author of many important papers on 
meteorologic subjects. During the war 
he served as head engineer in the Office 
of the Chief of Engineers, and was re- 
cently awarded a Presidential Citation 
and the Bronze Star Medal for his work 
as technical representative of the Chief 
of Engineers m the European Theater of 
Operations. At present he is special 
assistant to the Chief of Engineers. 

Elected a member of the Society in 
1934, Mr. Hathaway served on the Hy- 
drology Committee of the Hydraulics 
Division from 1941 to 1943, and on the 
Society’s Committee on Employment 
Conditions in 1943. He began his term 
as Society Director from District 5 in 
January 1944. For several years, also, 
he has been active in the District of 
Columbia Section, of which he was 
president in 1942. 

A successor to Mr. Hathaway as 
Director from District 5 will be chosen 
by the Board of Direction soon. 





Appointments of Society 
Representatives 


Day, Oxes, Assoc. M. ASCE, has been 
appointed to represent the Society on 
the Highway Research Board of the 
National Research Council, succeeding 
Wittiam N. Carey, Secretary and 
Executive Officer ASCE, who has 
resigned. JOHN W. WHEELER, M. 
ASCE, has been appointed to serve as 
alternate to Mr. Okes. 

Kirpy Smiru, M. ASCE, has been ap- 
pointed a member of the Executive 
Committee of the Construction Divi- 
sion for the five-year term ending in 
January 1951. He will serve as chair- 
man of the Division. 


J]. C. STEVENS, Past-President ASCE, has 


been appointed to represent the So- 
ciety on the Executive Committee of 
the John Fritz Medal Board of Award, 
succeeding the late Freperick H. 
Fow er, Past-President ASCE, whose 
term expired in October 1945. 
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News of Local 
Sections 


Scheduled Meetings 


CINCINNATI SecTION—Regular meet- 
ing in the Engineering Societies Building 
on April 7, at 8 p.m. 

CLEVELAND Section—Dinner meeting 
at the Cleveland Engineering Societies 
Club on April 19, at 6:30 p.m, 

COLORADO SeEcTION—Dinner meeting 
at the Oxford Hotel on April 8, at 6:30. 

CONNECTICUT SECcTION—Dinner meet- 
ing at the Hartford City Club on April 3, 
at 6:30 p.m. 

District OF COLUMBIA SEcTION— 
Evening meeting at the Cosmos Club on 
April 23, at 8 p.m. 

FLORIDA SecTION—Dinner meeting at 
the Seminole Hotel on April 4, at 7 p.m. 

LEHIGH VALLEY SecTION—Regular 
meeting at Lehigh University on April 8, 
at 8 p.m. 

Los ANGELES SECTION— Meeting at the 
University Club on April 10. 

MARYLAND SEcCTION—Dinner meeting 
at the Engineers’ Club on April 10. 

METROPOLITAN SEcTION—Technical 
meeting in the Engineering Societies 
Building on April 17, at 8 p.m. Meetings 
of the Junior Branch in the Engineering 
Societies Building on April 10 and 24, at 
7:30 p.m, 

NORTHWESTERN SeEcTION— Dinner 
meeting at the Minnesota Union on April 
1, at 6:30 p.m. 

OKLAHOMA SECTION—Luncheon meet- 
ing in the Y.W.C.A Building on April 13, 
at 3:30 p.m. 

SACRAMENTO SECTION—Regular Tues- 
day luncheon meetings. 

San Dreco Sectrion—Dinner meeting 
at the U.S. Grant Hotel on April 25, at 
6:30 p.m. 

TENNESSEE VALLEY SECTION—Dinner 
meeting of the Knoxville Sub-Section at 
the S & W Restaurant on April 10, at 6. 

Texas Section—Luncheon meeting of 
the Dallas Branch at the Adolphus Hotel 
on May 6, at 12:15 p.m.; technical meet- 
ing of the Houston Branch at the Hous- 
ton Engineers Club on April 9, at 8 p.m. 








Recent Activities 


CENTRAL OHIO SECTION 


The February meeting of the Central 
Ohio Section took the form of a joint din- 
ner meeting with the Columbus Techni- 
cal Council. The technical program for 
the occasion consisted of a talk by William 
B. Stout, airplane and automotive de- 
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signer of Detroit. Developing the topic, 
‘‘Automobiles of the Future,"’ Mr. Stout 
discussed the part science and engineering 
have played in the world’s industrial ad 
vance. The development of precision 
tools and instruments, he said, has been 
of incalculable assistance in that advance. 


COLORADO SECTION 


Numerous business matters were dis 
cussed at the February |1 meeting of the 
Colorado Section, and the Section'’s an 
nual student award was presented to 
W. L. Weaver, of the University of Colo 
rado. An entertaining talk on the war 
and peace activities of the Federal Bureau 
of Investigation concluded the program. 
This was given by R. P. Kramer, special 
agent for the Bureau. 


DAYTON SECTION 


rhe history, operation, and mainte 
nance of the Dayton Municipal Airport 
were discussed at the February 18 meet 
ing of the Section, the principal speaker 
being George McSherry, manager of the 
airport. Of interest is the fact that, at 
the time the airport was founded in 1935, 
there were short black-top runways serv 
ing only two flights daily and requiring 
the services of one employee. At the 
present time, the airport represents a 
total investment of over $9,000,000, 
serves 74 daily passenger flights, and re 
quires the services of 175 employees. 


District OF COLUMBIA SECTION 


On February 19, members of the Dis- 
trict of Columbia Section heard Perry A. 
Fellows speak on Ethiopia. Mr. Fel- 
lows, who is assistant chief engineer of 
the engineering branch, Office of Inter- 
national Trade, Department of Com 
merce, headed a technical mission of four 
teen engineering and technical specialists 
to investigate the possibilities of the 
country. The mission found a country 
that is capable of developing a much 
higher standard of living than it has ever 
had, provided it can be given proper as 
sistance. Experts in the fields of engi 
neering and agriculture are badly needed, 
Mr. Fellows pointed out. 


DULUTH SECTION 

A talk by Ralph Palmer, assistant en- 
gineer for the city of Duluth, comprised 
the technical program at the January 21 
luncheon meeting. Mr. Palmer described 
the proposed new central highway en 
trance to Duluth, which is being planned 
by the Minnesota Highway Department 
in cooperation with the Duluth Eng 
neer Department. The February meet 
ing Was given over to business discussion. 


FLORIDA SECTION 


Members of the Florida Section—gath- 
ered for a dinner meeting in Jacksonville 
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on February |—-heard John L. Wilkes 
speak on the activities of American rail- 
roads in the second World War. Mr. 
Wilkes, who is president and general man- 
ager of the Jacksonville Terminal Com- 
pany, illustrated his talk with colored 
motion pictures, showing the solution of 
the enormous problems in transportation 
that confronted the nation during the 
wartime period. 


INTERMOUNTAIN SECTION 


The Intermountain Section held two 
meetings in February. On the 12th, there 
was a special dinner in honor of the visit- 
ing engineer delegates to the Colorado 
Water Users’ Conference currently being 
held in Salt Lake City. President Hard- 
ing called upon an engineer from each 
state to represent his state with a few re- 
marks; and David P. Miller spoke for the 
engineers of Wyoming, Carl Anderson for 
Arizona, and Julian Hinds for California. 
A more detailed talk on engineering 
participation in the Colorado River de- 
velopment was then presented by A. M. 
Smith, state engineer of Nevada and 
president of the Colorado Water Users’ 
Association. The speaker at the regular 
dinner meeting, held on the 15th, was 
E. F. Eldridge, chief of the Sanitary Engi- 
neering Section, Ninth Service Command 
Engineers, who spoke on the utilization 
and disposal of trade wastes. 


Iowa SECTION 


The Iowa Section reports an interesting 
technical meeting—held at Des Moines 
on the 20th. The feature of the occasion 
was an illustrated talk on the Red River 
Project, given by Lt. Col. J. H. Peil, 
district engineer for the U.S. Engineer 
Office at Rock Island, Ill. This project 
is of great interest to the engineers of 
Iowa, and a lively discussion followed 
Colonel Peil’s talk. During the evening 
the Section made its annual awards of 
Junior membership in the Society. The 
recipients are Marion R. Carstens, of the 
University of Iowa; and Ensign Robert 
W. Murray, of Iowa State College. A 
report by Prof. Frank Kerekes, on the 
“exploratory conference’’ held during the 
Annual Meeting in New York, concluded 
the program. 

KANSAS CITY SECTION 

Part of the February dinner meeting of 
the Kansas City Section was devoted to 
discussion of Section activities in the 
coming year. It was emphasized that the 
Section’s major effort must be devoted 
to assisting veterans, and especially 
engineer veterans, in their readjustment 
to civilian life. The guest of honor and 
principal speaker was Ernest E. Howard, 
Vice-President of the Society, who dis- 
cussed current Society activities, as 
viewed from the background of the recent 
Annual Meeting. 
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Los ANGELES SECTION 


The technical program for the Febry 
ary meeting of the Los Angeles Sectio, 
consisted of the presentation of a paper 
entitled “Shasta Dam—Keystone of the 
Central Valley Project."’ This was given 
by William A. Johnson, president of the 
American Pipe Construction Compam 
Mr. Johnson's paper, which was supple 
mented by motion pictures showing high 
lights of the construction of the dam 
proved most interesting. 

“Collective Bargaining’’ was the topic 
of discussion at the February meeting o/ 
the Junior Forum, the principal speaker 
being Sterling S. Green. Mr. Green is 
member of the Society's Committee op 
Employment Conditions and vice-chair 
man of the Committee on Salaries. 


LOvISIANA SECTION 


Numerous business matters were dis 
cussed at the annual meeting of the Se 
tion, which was held in New Orleans op 
January 26. One of the features of the 
occasion was the presentation of a certifi 
cate of life membership in the Society t 
William Beauvais Smith. The annual 
election of officers, also held at this time 
resulted in the selection of C. G. Cappel, 
as president; Leo M. Odom, first vic 
president; Ernest L. Mire, second vice 
president; and J. M. LeDoux, secretary) 
treasurer. The technical feature of the 
evening was a round-table discussion 0 
Section affairs, with Charles M. Kerr act 
ing as moderator. Participants in the 
symposium were Mr. LeDoux, who dis 
cussed the poor attendance at meetings 
George A. Heft, whose subject was aid 
ing the civil engineer in readjustment, 
Sargent F. Jones, who discussed the mk 
of the Section in interesting the younger 
men; and Walter Scales, who posed the 
question, ‘“‘Does the Average Engineer 
Fulfill His Obligations to His Commu 
nity?’’ Each topic stimulated lively dis 
cussion from the floor. 


MARYLAND SECTION 


A talk by Capt. Robert V. Schultz, 
the U.S. Naval Reserve, comprised the 
technical program at the February dinner 
meeting of the Maryland Section. Caj 
tain Schultz spoke on the training “ 
troops in matters of basic sanitation, wit! 
particular reference to the situation om 
the islands of the Pacific. Since most 
these islands are coral atolls, it was ver) 
difficult to dig for sewage and garba' 
disposal. 


METROPOLITAN SECTION 
The design of a fresh fruit and vegetao" 
produce market in Manhattan was ‘ 
scribed in two coordinated papers, P™ 
sented before the February 20 meett™s 
of the Metropolitan Section The au 


thors were M. J. Madigan, of the New 
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York firm of Madigan-Hyland, and Clin- 
von F. Lloyd, chief architect for Madigan- 
Hvland 


rhe Junior Branch of the Section re- 
oorts two interesting meetings. On 
January 30, Francis R. MacLeay, chief 
engineer of the Corbetta Construction 
Company, discussed recent developments 
-» concrete construction, illustrating his 
‘alk with films showing the construction 

pre stressed concrete tanks. The 
epeaker at the February 13 meeting 
ne Albert E. Cummings, research engi- 
neer for the Raymond Concrete Pile Com- 
oanvy. Mr. Cummings gave an illus- 
trated talk on the difficult problem of pro- 
viding firm foundations for structures in 
Mexico City, where settlement has been 
as much as 5 to 6 ft. 


MICHIGAN SECTION 


Various committee reports were read at 
the January 25 meeting of the Michigan 
Section. Then the timely topic of atomic 
energy was discussed by Stuart McLain, 
chairman of the chemical engineering de- 
nartment of Wayne University. Profes- 
sor McLain’s talk was supplemented by a 
mimeographed outline and illustrated by 
lantern slides. 


Mouawk-Hupbson SECTION 


\t the annual meeting of the Mohawk- 
Hudson Section—held in Schenectady, 
\_Y., on December 20—new officers were 
elected for 1946. These are Morris M. 
Cohn, president; Leo Westfall, vice- 
president; Conrad H. Lang, secretary; 
and H. V. Gulick, treasurer. Allen Wag- 
ner, Assistant te the Secretary on Public 
Relations, addressed the Section on the 
value of intelligently planned and placed 
publicity, stressing the point that engi- 
neers should participate more actively in 
civic life. Mr. Wagner was substituting 
jor Colonel Carey, who was unable to at- 
tend because of the press of Society 
matters. 


MONTANA SECTION 


lhe Montana Section joined the grow- 
ing list of Society Sections on January 18, 
when a dinner meeting of formal organiza- 
tion was held at the Montana Club in 
Helena. First on the agenda was the 
election of officers, which resulted in the 
lection of Charles S. Heidel, as presi- 
dent; David M. MacAlpine, as first vice- 
president; George F. Sahinen, as second 
vice-president; and R. H. Willcomb, as 
secretary-treasurer. The attendance of 
‘represented Billings, Bozeman, Butte, 
Missoula, Great Falls, and Helena. Mr. 
Heidel outlined briefly some of the prob- 
eis confronting the engineers of Mon- 
‘ana and the opportunities for service 
which current conditions afford the Sec- 
ton. Mr. Willeomb then reviewed the 
steps in the formation of the Section, and 
‘ lengthy discussion of plans and ae- 





tivities followed. On February 8, Ben S. 
Hill, Montana director of the Federal 
Housing Authority, addressed a meeting 
on the Authority—its record and its place 
in meeting the housing needs of the 
nation during the postwar period. 


New Mexico SECTION 


Collective bargaining was among the 
topics discussed at the January meeting 
of the Section, which took place at the 
University of New Mexico in Albuquerque 
on January 23. The technical program 
consisted of a talk on water, which was 
given by Dr. C. S. Howard, of the Water 
Resources Branch of the U.S. Geological 
Survey. Dr. Howard's talk was very 
interesting and answered many of the 
questions the average engineer might ask 
concerning the quality of water. As an 
exhibit, Dr. Howard had an actual cross 
section of 4-in. water pipe, which had been 
reduced in capacity to that of a 1-in. pipe 
by a certain water supply. At the 
February meeting of the Section—held 
in Santa Fe on the 20th—Dr. Victor L. 
Weiskopf gave a talk on ‘‘The Effects of 
the Atomic Bomb.” 


NORTH CAROLINA SECTION 


The annual meeting of the North 
Carolina Section took place in Greens- 
boro on January 12. During the morning 
session, numerous committee reports 
were presented, and the annual election of 
officers was held. The latter resulted in 
the selection of Mason Garber as presi- 
dent, and Robert E. Stiemke as vice- 
president. George H. Maurice will con- 
tinue as secretary-treasurer. The group 
then heard Lt. Comdr. E. G. Singletary, 
who recently returned from overseas 
duty with the Seabees, describe Navy 
construction projects in Dutch Harbor 
and the South Pacific. A moving picture, 
showing the track depression of the South- 
ern Railroad at High Point, N.C., was 
then presented by Frank Miller, Greens- 
boro consultant. The film showed how 
it was possible to remove all grade cross- 
ings in the city while, at the same time, 
maintaining a full schedule of train 
operation. At one o'clock the meeting 
adjourned for luncheon, after which 
Dr. Howard E. Rondthaler gave an in- 
spiring address on ‘“‘What to Do with 
Germany.’ Dr. Rondthaler is president 
of Salem College. 


NORTHWESTERN SECTION 


A regular meeting of the Northwestern 
Section was held at the University of 
Minnesota on March 4. Following a 
general business discussion, the group 
heard Harry D. Lovering speak on ‘‘An 
Engineer Reserve Officer's Experiences 
in World War II.” Mr. Lovering was 
recently released from the Corps of Engi- 


Civit ENGINEERING for April 1946 185 


neers, U.S. Army, in which he served as a 
lieutenant colonel. He is now presi- 
dent of the Lovering Construction Com- 
pany, of St. Paul. 


PANAMA SECTION 


On January 7, Thomas Guardia ad- 
dressed a meeting of the Section on the 
Inter-American Highway, commenting 
particularly on the portion between Mex- 
ico and Panama. Mr. Guardia, who is 
chief engineer of the Panama section of 
the highway, illustrated his comments 
with a colored motion picture. Of par- 
ticular interest was his discussion of the 
difficulties to be overcome in locating a 
route for the Highway. On the afternoon 
of February 9, members of the Section 
and of the Panama Engineers’ Society 
enjoyed an inspection trip through the 
plant of the Clay Products Company in 
Panama City. 


PHILADELPHIA SECTION 


A symposium on “Concrete Ships in 
World War II" was presented at the Jan- 
uary meeting of the Section. The princi- 
pal speaker appearing on this program was 
Maj. William H. Gravell, consulting 
engineer at the Hooker's Point Ship Yard 
at Tampa, Fla., where twenty-four self- 
propelled reinforced concrete barges were 
constructed for the armed forces. Fol- 
lowing his address, which summarized the 
general aspects of the concrete ship pro- 
gram, C. C. Ragsdale, of the U.S. Mari- 
time Commission, discussed the details of 
full-scale mold layout, forming, placing 
of reinforcing bars, and pouring of con- 
crete. J. C. McCloskey, Jr., an official 
of the contracting firm at the Tampa yard, 
concluded the program by showing mov- 
ing pictures on vacuum concrete process- 
ing on ships built at Tampa, and the 
uses of vacuum processing on dams and 
other concrete structures. 


PITTSBURGH SECTION 


Much of the annual meeting of the 
Section, held on February 5, was given 
over to a social session. The program 
included the presentation of certificates 
of life membership to seven—two of the 
new life members were unable to be 
present. Charles F. Goodrich, who re- 
cently completed a term as Director of 
the Society, spoke briefly, as did F. S. 
Merrill, the Section’s delegate to the 
Annual Meeting in New York. 


PUERTO RICO SECTION 


On February 7, the Puerto Rico Sec- 
tion held its first meeting of the vear, 
with Past-President Malcolm Pirnie in 
attendance. The principal speaker was 
William H. Ludlow, who spoke on zoning 

a topic of special interest, because the 
government is sponsoring a zoning law 
for the San Juan metropolitan area in 
the present legislature. On February 21, 
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Col. W. N. Carey, Secretary and Execu 
tive Officer, addressed a meeting of the 
Section in San Juan while in Puerto 
Rico on government business. 


ROCHESTER SECTION 


Various business matters were dis- 
cussed at the February 13 dinner meet 
ing of the Rochester Section. Later in 
the evening there was an interesting 
talk by Col. Stephen B. Story, who was 
the first city manager of Rochester 
(1928-1932). Colonel Story described 
his experiences as a member of the 
American Military Government in Sicily 
and Italy. 


SACRAMENTO SECTION 


Charles H. Purcell was presented with 
his certificate of honorary membership 
in the Society at the February 19 meet 
ing of the Sacramento Section. He was 
unable to attend the Annual Meeting in 
New York when the official presentations 
were made. At the same meeting, the 
Section welcomed Walter E. Jessup in his 
first visit as West Coast representative 
of the Society. The program on Febru- 
ary 19 consisted of a talk by Howard C. 
Wood, acting bridge engineer for the 
San Francisco-Oakland Bay Bridge, 
who informed the group on the Bay 
Bridge traffic problems. On the 26th, 
the Section met with the Pacific Coast 
section of the American Society of Agri- 
cultural Engineers, which was holding its 
24th annual convention in Sacramento. 


St. Louis SECTION 


The St. Louis Section reports that it 
had one of its largest meetings in January, 
the unusual turn-out being in honor of a 
veteran member of the Section—W. W. 
Horner, who was inaugurated President 
of the Society on January 16. Mr. Hor- 
ner spoke of the aims and future plans of 
the Society. Then H. F. Thomson, Di- 
rector of the Society, discussed the new 
committee on research, which the Society 
has formed. In the discussion that fol- 
lowed. great interest was expressed in the 
resumption of the Society's sponsorship of 
research, 

SAN FRANCISCO SECTION 

The topic, “Vibration of Suspension 
Bridges,"’ was presented at the February 
19 meeting of the San Francisco Section, 
the principal speaker being George S. 
Vincent. Mr. Vincent, who is highway 
bridge engineer for the Public Roads 
Administration, was assisted in his pres- 
entation by L. H. Nishkian and Glenn B. 
Woodruff, both of whom discussed his 
subject. 

SEATTLE SECTION 


At the January 5 meeting of the Seattle 
Section a certificate of life membership 
was presented to William D. Shannon. 


The other new life members— Nathaniel 
A. Carle, Oliver P. M. Goss, Lloyd M. 
Grant, Robert Howes, and William C. 
Morse—were unable to be present. A 
program of entertainment and dancing 
had been arranged for the rest of the 
evening. New officers for the Section 
were elected at the meeting held on 
January 28. These are as _ follows: 
M.S. Campbell, president; E. B. Crane, 
vice-president; and E. C. Jensen, secre- 
tary -treasurer. 


TENNESSEE VALLEY SECTION 


At the January 9 meeting of the Knox- 
ville Sub-Section, Lt. Col. James E. God- 
dard spoke on the subject, “Engineer 
Intelligence."’ Colonel Goddard, who re- 
cently returned to the TVA after nearly 
five years in the Corps of Engineers, U.S. 
Army, described most interestingly the 
organization of the Army in the field, the 
part maps play, the use of terrain models 
to instruct the men before attacking, and 
other phases of his experience in the 
European Theater. The list of guests in- 
cluded two Society officers—Prof. Frank- 
lin Thomas, Vice-President from Zone 
IV, and Dean N. W. Dougherty, Director 
from the local District. 


Texas SECTION 


Owner-contractor agreements were dis- 
cussed at the December 10 luncheon meet- 
ing of the Fort Worth Branch. A talk 
by E. C. Woodward, district engineer for 
the Texas State Highway Department, 
comprised the technical program. Mr. 
Woodward spoke on the importance of 
acting now to improve the highway sys- 
tem within Fort Worth. He illustrated 
his talk with plans of the east-west and 
north-south expressways in typical sec- 
tions of the city. On February 11, there 
was a meeting, at which James A. Cotton 
discussed the eight projects now author- 
ized for the Trinity River improvement 
program. Mr. Cotton is head of the 
Fort Worth office of the U. S. Engineer 
Office. 


Tri-City SECTION 


The January meeting of the Tri-City 
Section was held at Rock Island, IIl., on 
the 10th. Following dinner, the subject 
of “Trends in Stream Sanitation’’ was 
discussed by Ben L. Williamson, of the 
division of sanitary engineering of the 
Iowa State Department of Public Health. 
In his talk Mr. Williamson commented on 
the status of proposed federal and state 
legislation on stream-pollution abatement 
in states bordering on the Upper Missis- 
sippi River and the present status of 
stream sanitation in Iowa. An additional 
feature of the evening was the presenta- 
tion of a certificate of life membership in 
the Society to H. P. Warren, a charter 
member of the Tri-City Section. The 
February meeting— 
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held in Davenport, 
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Iowa, on the 27th—took the form of a 
joint session with the Tri-City secti,, 
of the American Society of Mechanica! 

Engineers. A talk on city planning com, 
prised the technical program, the speaker 
being Russell H. Riley, a member of the 
St. Louis firm of Harland Bartholomes 
and Associates. 


WISCONSIN SECTION 

On January 17 there was a joint mee 
ing of the Section and the Milwauke 
chapter of the Associated General Con. 
tractors of America. The speaker of the 
evening was Harold W. Richardsop 
whose interesting talk was built around 
his travels as technical war correspondent 
for Engineering News-Record. Mr. Rich. 
ardson was with the U.S. Army Atomi 
Bomb Mission on its trip to inspect the 
ruins of Nagasaki, Japan, and he illy: 
trated his comments with slides made 
from his own pictures. He was followed 
on the program by Mr. Illing, of the Ele 
tric Company, who gave an exhibition of 
the unique lighting facilities of the new 
auditorium in which the meeting was held 


Student Chapter 
Notes 








CARNEGIE INSTITUTE OF TECHNOLOG\ 

The recently reactivated Student Cha; 
ter at Carnegie Institute of Technolog 
reports an interesting fall semester. 4 
high point in Chapter activities was a 
field trip to Cleveland, Ohio, on October 
27. A feature of the occasion was a 
trip up the Cuyahoga River in the harbor 
master’s launch, which enabled inspection 
of bridges, harbor installations, and stee! 
mills. Later in the day the group visited 
the Westerly Sewage Disposal Plant 
Colored motion pictures and slides, made 
during the course of the trip, were shown 
for the benefit of those unable to attend 
at a smoker on December 20. [he 
Chapter has under way an interesting 
project of assembling a series of colored 
slides into a sound-slide film on bridges 


UNIVERSITY OF WYOMING 
The University of Wyoming Studest 
Chapter reports that it recently enter 
tained as guest speaker an interesting 
young graduate student—LeRoy Engle- 
hart, an alumnus of Michigan State Col 

lege, who is working toward a master 
degree at the University of Wyoming 
Mr. Englehart has been making tests! for 
durability, scale, percentage of voids, and 
resistance to freezing and thawing of 
entrained concrete, and he gave tt 
student group an interesting talk on 
entrainment in concrete mixtures. Th 
Chapter has just been reorg: inized alter 
a period of wartime inactivit) 
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Reminiscences of Lord Kelvin 
By the late Joun YOUNGER 


one stride from the blackboard to the gun, 
Lord Kelvin seized on the trigger and pulled 
it. There was a deafening roar followed by 
clouds of smoke. Lord Kelvin pounced on 
the ribbon attached to the pendulum, read 
its length, and amidst the smoke placed the 
reading on the board. An instant’s cal- 
culation gave the velocity of the bullet 
and, while we were still joshing, Kelvin 
erased the whole board. 

Meanwhile we as students were busy. 
As the gun went off and the smoke rolled 
out we started singing “Rule Britannia.” 
We ducked our heads under our desks to 
escape the smoke and then as the atmos- 
phere cleared we solemnly arose, gave a 
cheer, and marched out of the room still 
singing. 

Another incident was very characteristic 
of the man. Wonderfully precise and ac- 
curate as he was in his work, he had ab- 
solutely no sympathy with false precision. 

He took the class out to the village of 
Milngavie (pronounced Mullguy) some 
eight miles from Glasgow, then a city of 
one million inhabitants. He led us to a 
signpost which said, ‘“To Glasgow, 8 miles 
247 yards” or some such thing. Lord Kel- 
vin then remarked, “The consummate 
idiocy of the man who wrote that signpost 
cannot be condemned too much. Where 
does his distance end, and why the seem- 
ing accuracy which is misleading?”’ 

It will be remembered in this connection 
that Lord Kelvin, through his nephew 
Horatio Bottomley, was responsible for 
the introduction of four-figure logarithms 
in place of the previously used seven- 
figure ones—truly a great boon to students, 
and actually more accurate. 

Our classrooms in those days were il- 
luminated by old-fashioned gas jets. On 
dark mornings the janitor would come in 
and light each jet individually. As each 
pop of the jet was heard the class would 
echo it by a resounding stamp of the feet. 
Kelvin would smile benevolently at us to 
our great enjoyment. 


A Quick Wir 

It was related to us that one day Kelvin 
had to be absent so he put a notice on the 
blackboard to the effect that, ‘On Tuesday 
next Lord Kelvin will meet his classes at 
9,00 a.m.” One of the wags in the class 
erased the ‘‘c’’ so that the notice read 
“will meet his lasses.”’ Kelvin entered, 
and seeing the smiles of the class directed 
at the board, turned and read the change. 
Without hesitation he erased the ‘‘1”’ leav- 
ing it “‘will meet his asses.”” Needless to 
say the students enjoyed the joke on 
themselves. 

An incident on a similar subject occurred 
when Lord Kelvin, then plain William 
Thompson, went to London to receive his 
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knighthood. His assistant at that time 
was Professor Day, an excellent teacher 
who assumed the duties in William Thomp- 
son’s absence. A student put up a notice 
on the door of the classroom, ‘‘Work while 
it is yet Day for the (K)night cometh when 
no man can work.”’ 

One of Kelvin’s famous experiments was 
to demonstrate the shape of a raindrop, 
which is not spherical as most people be- 
lieve but rather pear-shaped. He had a 
thin rubber membrane stretched over a 
hoop and into this his laboratory assistant, 
Mr. Black, flowed water until the membrane 
took the characteristic shape. The mem- 
brane was rather obstinate one day and 
Kelvin grew impatient. ‘A little more 
water, Black,”’ he called out, ‘‘a little more 
water.”” Black had his eyes under the 
membrane studying its stretch when all of a 
sudden it broke, deluging his head with the 
water. 

The last time I saw Kelvin I was on a 
visit back to Glasgow in 1903 or 1904, a 
year or so before his death. He had been 
to a concert the evening before and had 
heard a strange note on the cello. He 
wanted to find the sound wave of this note 
and there he was in the physics or natural 
philosophy laboratory, seated in front of 
the wind organ trying to reproduce the 
note and get its characteristics. He was 
trying to sing the note to match the organ. 

Kelvin was of course a remarkable man. 
We students loved him and respected him 
most highly for his wonderful accomplish- 
ments. His death, natural as it was, came 
to us as a severe loss, and he was mourned 
throughout Scotland. 





Aid Technical Libraries 


in Devasted Countries 


AN APPEAL is being made by the Com- 
mittee on International Relations of The 
American Society of Mechanical Engineers 
for contributions of technical books and 
magazines and donations in money with 
which to restock war-devasted libraries, to 
modernize those shut off by hostilities from 
the outside world, and to advance technical 
progress in countries where it hitherto has 
not been developed. 

The Committee has already received 
urgent requests for technical literature from 
China and the Philippines and for a specific 
list of books from Czechoslovakia. 

In order that these requests may be filled 
and the other objectives of the Committee 
attained, engineers who have technical 
books and periodicals to contribute are 
urged to send at once to the A.S.M.E. 
(29 West 39th Street, New York 18, N.Y., 
attention of George A. Stetson, editor) a 
list of available material, giving title, 
author, publisher, and date of publication 
of each volume. The books themselves 
should not be sent until shipping instruc- 
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Study of Erosion on North 
Shore of Long Island 


MANY interesting photographs and chart 
ire included 1 
made by the New York State's Joint Legis 
ittee Studying the Problem ol 
Along the North Shore of 


the 52-page report on studi 
lative Comn 
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for study by the 


Superintendent of Public Works Che com 
mittee makes the general recommendations 
that the present legislative study be con 
tinued and that further state aid be mad 


available for beach protection 

his ‘Report to the Legislature of the 
State of New York by the Joint Legislativ: 
Committee Studying the Problem of Check 
Erosion Along the North Shore of Long 


ing 
Island,’’ may be consulted in the Engineet 
ing Societies Library, 29 West 39th Street, 


ew York 18, N.Y 
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Reclamation Engineers Map Record Program 


ENGINEERS of the U.S. Bureau of Recla 
1ation from Denver and seven regional 


offices met with other top Reclamation 
officials in Washington, D.C., at a five-day 
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St. Jouns BRIDGE AT PORTLAND, ORE 


The St. Johns Bridge 


The Bridge flings out its airy street! 
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Pwo hundred feet beneath its arch 
The sea bound traflic comes and goe 
Ships from the seven oceans march 
To greet the City of the Rose 


rhe Bridge of Beauty welcomes them 
And bids farewell to each that goes 
His last glance sees her loveliest gem 
Who leaves the City of the Rose 


Vv 
A poem wrought from steel-concrete, 
Use and strength and beauty wed! 

A path of light, an airy street 


Above the barrier river bed. 
Read Bain, 1931 


Public Health Association 
Accredits Schools 


A uist of universities accredited to give 
the degree of Master of Public Health 
(Diploma of Public Health in Canada) for 
the academic year 1946-1947 was recently 
released by the executive board of the 
American Public Health Association, on 
recommendation of the Committee on 
Professional Education. The list takes into 
account all institutions from which re 
quests for accrediting were received up to 
January 25, 1946. Accredited institutions 
are: 


Columbia University School of Public Health 

Harvard University School of Public Health 

rhe Johns Hopkins School of Hygiene and 
Public Health 

niversity of California School of Public Health 

niversity of Michigan School of Public Health 

niversity of Minnesota Schoo! of Public Health 

Iniversity of North Carolina School of Public 
Health 

niversity of Toronto School of Hygiene 

Yale University School of Medicine, Department 
of Public Health 


Te) 


Additional applications will be acted on 
in due course 


he theme is simple: beauty wed to strength 


N. G. Neare’s Column 


Conducted by 


Long sweeping curves all meeting at a point 
No useless thing in all its height and length 
Exactitude in every weld and joint 
R. Rosinson Rowe, M. ASCE 
Nothing is left to guess, to hope, to chance 
“BALANCE,” 
gests the antithesis of dynamics. So I was 


Each bolt and girder inch by inch is planned mused the professor, “‘sug 
Stresses and strains and unknown circumstance 
Are all forseen by skilful brain and hand. intrigued by Guest Professor Nagle’s 
‘dynamical balance.’ I suppose, Stoop, 
that the general term includes things like 
teeter-totters.’ 

‘Not at all, Noah, because teeter-totters 


are usually symmetrical. There must be 


Gothic and green on airy cables hung 
rhe Bridge is fused with nature's overtone 
Ihe hills and firs forever green and young 


hat rise above the river, ripple-blown 


gravitational oscillation between two un 
Ill symmetrical positions, as in the lift-bridg« 
problem where the asymmetry is create1 
by different slopes of the lift cables at thx 
two rest positions. Computing the period 


Hail to the Bridge of Beauty, made by Man' 
Hail to the patient artist-engineers 
Hail to the men who built the perfect span of such a balance is a man-size job, but Joe 
Kerr should be able to tell us the required 
counterweight 

“I thot so too,’’ said Joe There being 
no kinetic energy in the system at the rest 
positions, I equated changes of potential 
energy of deck and weights: 


Digging in caissoned depths with blistered hands, 


Pouring cement to make the giant piers 
Weaving across the void the mighty strands 
Pounding the cherry-heated rivets in! 

Hail to the sweat and blood they spilled, 

The gift to life of the men who build 

rhe price of the praise they win! 

And hail! to the men who dreamed the Bridge 2W(V/b? + 1877 — ~ h2 + 137) = 120-174 


And strove through years of grim defeat ; 
where } is the horizontal projection of the 


rill dreams came true and from the ridge . ; 
lift cable and W one of the counterweights 
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At the neutral position, equality of vertical 
components gives: 
2W-80 = 120y/b? + 80? 

It was easy to eliminate W for the moment, 
but squaring twice to get rid of 3 radicals 
threatened an octic. Being allergic to 
optics, I degraded to graphics to find W = 
86.8 tons.”’ 

“Joe is just allergic to big numbers,” 
taunted Cal Klater. The octic degenerates 
to 

10899360064 — 7690588416005? = 0 
from which b = 84 ft and W = 87 tons. If 
I'd known the problem was set up in inte- 


AD+CD E 





35 





A B Cc OD 


Fic. 1. Set ror DYNAMICAL BALANCE 
gers, I would have solved much easier with 
pythagorean numbers.” 

“A good hunch, Cal,”’ agreed Professor 
Nagle. ‘“‘The problem is really an old one 
(see Dynamics of a Particle, by Tait and 
Steele, p. 85), but my interest was whetted 
by the additional condition that all elements 
be expressed in whole numbers. It is 
simply the problem of satisfying the 5-point 
figure ABCDE in integers when BD(AE + 
CE) = BE(AD + CD). 

“Noah agrees with me that you might 
be properly confused by a sequel of this 
kind. Suppose you try to find an integral 
set for DE = 35. Anything to add, Noah?” 

“Mostly my thanks, Stoop, and my re- 
lief that you didn’t ask them to compute 
the time for the lift. Incidentally, Ken 
Bridgewater has been muttering that the 
half-period will be about 10 sec for the 174-ft 
lift, so that the deck will have to be stream- 
lined. He may be interested to know that 
the maximum velocities can also be ex- 
pressed in integers (29 ft per sec for the 
deck and 22 ft per sec for the counter- 
weights) if we agree to make g = 32.2 
(= 290/9).” 

[Cal Klaters were Richard Jenney, Claude 
W. West, May B. Masce (J. S. Kendrick), 
Walter L. Shilts, Charles Libove and M. W. 
Huggins. One of the two Canadians has a 
hydraulic analogy. Stoop Nagle, Guest Pro- 
fessor, is still John L. Nagle.| 





Plans for Research on Building 
Construction 


A Spectat ComMitrer on research has 
been organized in the Construction Indus- 
try Advisory Council. Committee mem- 
bers were appointed by the chairman of the 
Council, J. C. Stevens, Past-President ASCE, 
as follows: 


Eric Johnston, chairman 

Fritz B. Burns, Builder, Los Angeles 

H. L. Dryden, Assistant Director, Bureau of 
Standards 

James R. Edmunds, Jr., President, Ameri- 
can Institute of Architects, Baltimore 

Frederick M. Feiker, Dean, School of Engi- 
neering, George Washington University 

Roy C. Ingersoll, President, Ingersoll Steel 


and Disc Division, Borg-Warner Corpora- 
tion, Chicago 

R. G. Kimbell, Affiliate ASCE, National 
Lumber Manufacturers Association, 
Washington D.C. 

W. A. Klinger, President, W. A. Klinger 
Company, Sioux City, Iowa 

T. S. Rogers, Owens-Corning Fiberglas 
Corporation, Toledo 

E. O. Shreve, Vice-President, General 
Electric Company, New York, N.Y. 

Harry H. Steidle, Manager, Prefabricated 
Home Manufacturers Institute, Wash- 
ington, D.C. 

Carlile P. Winslow, Assoc. M, ASCE, 
Director, U.S. Forest Products Labora- 
tory, Maiiison, Wis. 


This committee recently met for the first 
time to develop a realistic program to stimu- 
late research in the building industry. Dis- 
cussions indicated that the most immediate 
need of the industry is research into building 
methods or techniques, and on assembly of 
materials and equipment in structures. 
The committee hopes soon to formulate a 
definite program and present it to the 
Council for action. 





Baltimore Considers Its 


Blighted Areas 


IN COMMON with many cities, Baltimore 
has a problem of “blighted” residential 
areas in the central district; in fact, an area 
of about 4 square miles has become seri- 
ously depreciated. To find a practical solu- 
tion to this problem, the Commission on 
City Plan has prepared a 102-page report 
containing many charts and maps. In- 
cluded also is an interesting discussion of 
the low-rent housing problem in general. 
The Commission includes in its membership 
Thomas F.: Hubbard and W. Watters 
Pagon, Members ASCE, and ex-officio 
Nathan L. Smith, M. ASCE, chief engineer 
of the City of Baltimore. 

This report is entitled ‘““Redevelopment 
of Blighted Residential Areas in Balti- 
more—Conditions of Blight, Some Reme- 
dies, and Their Relative Costs." It can be 
obtained for $2.50 a copy from the Com- 
mission on City Plan, 400 Municipal 
Building, Baltimore 2, Md. It is also on 
file in the Engineering Societies Library 
in New York. 





Deflection Theory of 
Suspension Bridges 


OF INTEREST to structural engineers is 
a 210-page volume On the Deflection Theory 
of Suspension Bridges, by Sven Olof As- 
plund, printed in English by the Royal 
Swedish Institute for Engineering Research 
as Proceedings, No. 184. It is dedicated by 
the author to an American engineer, the late 
Holton D. Robinson, M. ASCE, “a great 
engineer and a great friend.” 

This volume deals with the effect of 
vertical loads on the main girders of sus- 
pension bridges, taking into account the 
distortions of the system. A _ principal 
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correction to the fundamental differentia) 
equation of the Deflection Theory—fo, 
the angular deviation of cable elements— 
has been amplified. 

The first edition was prepared jn 1943 
but since then several suspension 
theorists and engineers have Submitted 
valuable discussions, which are included jg 
the present volume, together with Other 
revisions. 





The concluding bibliography refers ,, os 
analysis of, and model tests on, suspension _" 
bridges for vertical loads. ney 

wor! 

the 
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_New in Education~ 4. 
Large Building Program for ma 
tion 
Newark College aw 

INITIATION Of a $2,700,000 building pro. _ 
gram, including a 20-story “‘educationa) FR 
skyscraper,” has been announced by Ney. presi 
ark College of Engineering. The expansion pany 
calls for three units: first, a 4-story additiog since 
to the existing laboratory building; second Jr., f 
rebuilding of the administration offices an¢ orgat 
classrooms with the addition of three stories of the 
(making six in all); and third, the tower, its fiel 
which will adjoin the other two units and Rar 


rise to a height of 350 ft, making it a promi- 
nent building on the Newark skyline. 
Construction likewise will be divided into 
three stages. Unit No. 1, housing th 
greatly enlarged laboratory facilities and 
new equipment, will entail an expenditure 
of $300,000. The second unit, cos:ing 
$400,000, will include administrative offices, 
lecture halls, library, museum, cafeteria, 
swimming pool, auditorium, and gyn. 
nasium. Unit No. 3, the two-million-dollr 
tower, will contain classrooms, studest 
activity areas, club rooms for professional 
engineering societies and college organia- 
tions, faculty and student lounges, anda 
coffee shop. A glass solarium will top th 
structure and may eventually be used o Hora 
connection with radar experimentation 


Summer Surveying Camp /o 
University of Illinois 


To PROVIDE summer surveying tramag 
for University of Illinois students, 
University has ieased Camp Rabidea 5 
the Chippewa National Forest in northes 
Minnesota. Civil engineering students © 
tween their freshman and sophomore ye 
will spend eight weeks there Other & 
gineering students also may attend. 

Five reasons for the camp were state 
(1) areas available in Illinois are ui 
able for topographic and route survey@® 
(2) no bodies of water are available * 
hydrographic surveying, and no suitabl 
streams for gaging; (3) periods into wht 
surveying instruction at the campus must 


be divided do not permit real surveys tobe € with B 


made; (4) it now is necessary to an ex. The 
students into small squads instead of pat eClellan, 
ties, as in actual surveying operations ond Na 


(5) stormy weather often interferes © 
surveying instruction at Urbana-Cha 
paign. 
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m_ bridge ———— 
submitted \aruantet C. SAX has severed his con- 
cluded in nection as field engineer for the Kellex Cor- 


ith other 


poration, of New York, N.Y., in order to 
establish a 


consulting practice, specializing 
refers to in the design, construction, and supervision 
uspension of industrial plants, buildings, and public 
works. Temporarily his office will be in 
the Brooklyn Eagle Building, 303 Washing- 
ton Street, Brooklyn, N.Y. 


Watrer L. Dickey, until lately a com- 
in the Civil Engineer Corps of the 


>: mande 
. 'S. Naval Reserve, has accepted the posi- 
t for tion of chief engineer for the San Francisco 
contracting firm of Erbentraut and Sum- 
haa FrepericK R. MvUHS, SR., has retired as 
i by New. president of the San Francisco Bridge Com- 
“expansion pany, with which he has been connected 
-y addition since 1919. His son, FREDERICK R. Muss, 
ig; second Jx., formerly general superintendent of the 
offices and organization, has been elected vice-president 
hree stories of the company and will continue to direct 
the tower, its field work 
) units and Ratpa A. Tupor is now in charge of 
it a promi- foreign operations for the Morrison-Knud- 


sen Company in San Francisco. His 
headquarters will be in that city, though he 
will soon make a trip to India for the organi- 
zation. Until lately Colonel Tudor was dis- 
trict engineer for the U.S. Corps of Engi- 
neers at Portland, Ore. 


RicwarD J. Kroc has been released from 
active duty in the Corps of Engineers, U.S. 
Amy, after four years of service. During 
art of this period he was engaged in topo- 
raphic operations overseas, holding the 
ank of captain. At present he is with 
‘rocker and Ryan, consulting engineers of 
Denver, Colo. 


line 
livided into 
ousing the 
cilities and 
*xpenditure 
it, Cosing 
itive offices, 
cafeteria, 
and gym 
illion-dollar 
is, student 
professional 
re Organiza 
nges, and 4 
will top the 
be used @ 
ntation 


Horace A. JOHNSON, design engineer for 
he U.S. Engineer Office at Sacramento, 

lif., where he is working on dam struc- 
res, recently received an Army citation 
r his accomplishments at Hill Field, Camp 
n, March Field, and Palm Springs, 
thus contributing to making available 
iitary installations essential to the war 
fort.”’ 


mp ; for 
vs 


ing traimmg 
tudents, tht 
Rabideau 3 

in northem 


_Russeit A. Hatt has been appointed as- 
Stant city engineer of San Diego, Calif., 
Sa result of a series of comprehensive ex- 
students be minations given to candidates for the posi- 
somore yeas m. Mr. Hall has had municipal engi- 
Other & ering experience with the cities of Flint 
md Detroit, Mich., and Toledo, Ohio. 
lore recently he has been with the Ryan 
‘ronautical Company, of San Diego, on 
“design of jet-turbo driven planes. 


end 
were stated 
; are unsuil 
te surveyiit 


available Davip M. Greer has resigned as engineer 

no er “harge of the District Laboratory, U.S. 
js into ~ “gmeer Office at Galveston, Tex., in order 
campus | r establish a consulting engineering prac- 
surveys (0! ‘with Bramlette McClelland in Houston, 


~~ tO divide ey he fee _ 
ary ¢ The firm will be called Greer and 


. pat ‘lellar : 
stead a “a — and will have offices in the 
"4 oo rm “s¢ National Bank Building, Houston 2. 


iterferes Mason C. p 
‘rbana-Cha MASON ©. Pricuarp, Colonel, Corps of 


ngineers S 
emeers, | Army, has been awarded 
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the Legion of Merit medal of the War De- 
partment for his “‘... orderly solution of 
construction problems Army-wide in scope 
.... Colonel Prichard is now on duty in 
the Office of the Commanding General, 
Army Service Forces. 


Epwarp H. Lesesne has returned to this 
country after nearly three years of overseas 
service in the Air Corps, in which he had the 
rank of captain, and has accepted a position 
with the Tennessee Valley Authority at 
Murphy, N.C. 


HERBERT D. Voce, colonel, Corps of 
Engineers, U.S. Army, has been named dis- 
trict engineer for the Buffalo (N.Y.) district 
of the U.S. Engineer Office. Colonel Vogel 
recently returned from Tokyo. 


Epwarp H. FELDMANN has been ap- 
pointed city engineer of New Rochelle, 
N.Y., and Joun N. Cackurns will serve Iron- 
wood, Mich., in a similar capacity. Both 
were recently released after serving in the 
Seabees, Mr. Feldmann having had the rank 
of commander and Mr. Calkins that of 
lieutenant. 


S. F. Borc announces that he and B. J. 
Kaganov have formed the consulting engi- 
neering firm of Borg, Kaganov and Associ- 
ates, with offices in Annapolis, Md., and 
New York City. The new firm will special- 
ize in civil and aeronautical engineering 
structures and flight testing. Mr. Borg 
was formerly assistant professor of civil 
engineering at the University of Maryland, 


Smon PERuITER, of Los Angeles, Calif., 
was recently awarded the Asiatic-Pacific 
Campaign Medal for ‘‘outstanding technical 
service in forward areas,”’ as well as a War 
Department citation for Exceptional Civil- 
ian Service. During Mr. Perliter’s tour of 
duty in Hawaii, where he was a civilian em- 
ployee with the War Department, he served 
a term as president of the Hawaii Section 
of the Society. 


Harotp A. ScHalrLy has joined the staff 
of the Whiting Corporation in Chicago, III. 
Until lately he was a captain in the U.S. 
Army, engaged in overseas service. 


Emit S. BIRKENWALD is now engineer of 
bridges for the Southern Railway Company, 
Western Lines, with headquarters at Cincin- 
nati, Ohio. He was formerly assistant engi- 
neer of bridges for the company at Knox- 
ville, Tenn. 


L. H. CLouser has severed his eleven- 
year connection with the TVA in order to 
go into partnership with Campbell Wallace, 
Knoxville consultant. The new firm, spe- 
cializing in sanitary, civil, and hydroelectric 
work, will have offices in the Mercantile 
Building in Knoxville, Tenn. 


A. R. Nieman, formerly assistant general 
manager for the Kaiser Company at Port- 
land, Ore., has established a general con- 
tracting practice in Vancouver, Wash., 
under the name of Nieman Company, Inc. 


WiiuraM A. HARDENBERGH has returned 
to the staff of the periodical, Public Works, 
in the capacity of vice-president and editor, 
after five years in the Sanitary Corps of the 
U.S. Army. He had the rank of colonel. 


Ig! 


CLaReNcE A. HAMLIN, who was recently 
released from the U.S. Army with the rank 
of lieutenant colonel, has accepted the posi- 
tion of office engineer in the bureau of con- 
struction of the Illinois Division of High- 
ways. 


GEorGE W. Simons, JR., is now planning 
engineer for Pensacola, Fla. 


J. S. Wavprep has established an engi- 
neering practice in Oklahoma City, Okia., 
where he will specialize in municipal and 
structural engineering. Prior to entering 
the Civil Engineer Corps of the U.S. Naval 
Reserve, from which he was recently re- 
leased, Commander Waldrep was city engi- 
neer for Oklahoma City. 


C. H. Correr, rear admiral, Civil Engi- 
neer Corps, U.S. Navy, has been appointed 
vice-chief of the Materials Division, in 
which capacity he will assist Admiral Mor- 
eell. He was previously in charge of opera- 
tions in the Pacific for the Bureau of Yards 
and Docks. 7 


Tuomas M. Rosrns has accepted the posi- 
tion of consulting engineer for the Port of 
Portland (Ore.) Commission. General Rob- 
ins recently retired as Deputy Chief of En- 
gineers after forty years of Army service. 


Max C. Ty Ler will serve as technical ad- 
viser to the city of Memphis and to Shelby 
County, Tennessee. General Tylerrecently 
retired as president of the Mississippi River 
Commission. 


GeEorGE F. NICHOLSON is now on ter- 
minal leave from the Civil Engineer Corps 
of the U.S. Naval Reserve, in which he 
served with the rank of captain. After 
a four-month vacation he will reopen his 
consulting offices in Los Angeles, Calif., 
and Washington, D.C., continuing his policy 
of specializing entirely in harbor and water- 
front engineering and construction matters. 
Until recently he was public works officer 
and officer in charge of construction for the 
San Francisco Naval Shipyard. 


Tuomas B. LARKIN, major general, Corps 
of Engineers, U.S. Army, has been ap- 
pointed Quartermaster General of the Army. 
He was formerly commanding general of 
the Second Service Command at Governor’s 
Island, N.Y. 


Catvin V. Davis, vice-president of the 
Frederic R. Harris Engineering Corpora- 
tion, will be in charge of the new office that 
the organization has just opened in At- 
lanta, Ga. Mr. Davis has recently been in 
charge of the corporation’s work in the 
South, with headquarters at Knoxville, 
Tenn. 


DonaLtp D. KING announces that he 
is entering the industrial advertising field, 
doing agency work at 160 Fifth Avenue, 
New York City, under the name of King 
Advertising Services. Mr. King was for- 
merly art editor of Crvi. ENGINEERING, 
but left in October 1943 to become editor of 
Aviation Engineer Notes, the publication of 
Army Air Forces Headquarters, in Wash- 
ington, D.C. For the past year he has 
been assistant editor of Construction Meth- 


ods. 


Lewis A. Scumipt, Jr., of Chattanooga, 
Tenn., has established an engineering part- 
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nership in that city, with John W. Peerson 
and Aake F. Hedman, under the firm name 
of Schmidt, Peerson, and Hedman 

Catvin C. OLESON has returned to his 
former post as associate professor of civil 
engineering at South Dakota State College, 
after serving as a captain in the Corps of 
Engineers, U.S. Army 

THOMAS R. Jacost, who was recently re 
leased from the Civil Engineer Corps of the 
U.S. Naval Reserve, has accepted the posi 
tion of city engineer of Anderson, Ind. His 
rank at the time of separation was that of 
lieutenant commander 

LeRoy M. Davis is now assistant hy- 
draulic engineer for the Public Utility Engi 
neering and Service Corporation, of Chicago, 
Ill. He was previously chief engineer for 
the South Carolina Public Service Author 
ity at Columbia, S.C 

Joun A. Dominy, commander, Civil En 
gineer Corps, U.S. Naval Reserve, has been 
appointed assistant public works officer 
and assistant officer in charge of construc 
tion at the Marine Air Station at Cherry 
Point, N.C 

Pump G. Bruton, brigadier general, 
Corps of Engineers, U.S. Army, has been 
appointed acting division engineer of the 
newly created Western Ocean Division, 
which will be in charge of work on our island 
bases in the Pacific. General Bruton is also 
division engineer for the Pacific Division 
at San Francisco, Calif 

Marvin O. Kruse, until lately a captain 
in the Corps of Engineers, U.S. Army, and 
HERMAN SIDWELL Situ have been ad 
mitted to partnership in the Stanley Engi 
neering Company, of Muscatine, Iowa 
Mr. Smith was formerly associate engineer 
for the organization 

WALLACE W. SANDERS, previously con 
struction engineer for ‘the Henry Bickel 
Company, Inc., of Louisville, Ky., has be 
come city engineer of Louisville 


GeorGce F. Hopkins, captain, Corps of 
Engineers, U.S. Army, is now chief of the 
operations division and contracting officer 
for the U.S. Engineer Office at Seattle, 
Wash 

Lee G. WARREN has severed his connec- 
tion as administrative manager for the Ten- 
nessee Eastman Company at Knoxville, 
renn., in order to join the staff of Ebasco 
Services in New York City. He will be 
general construction manager of all the or- 
ganization's operations 


Georce M. Sriers has accepted a posi 
tion with the Amis Construction Company, 
general contractors of Oklahoma City, 
Okla. He was recently separated from the 
Civil Engineer Corps of the U.S. Naval 
Reserve, with the rank of lieutenant 


LEONARD O. WILLIAMS, JR., has returned 
to his post as director of the division of 
public health engineering and sanitation in 
the Wyoming State Department of Health 
after serving as a major in the Sanitary 
Corps of the U.S. Army 


Davip STANDLEY, who was recently re- 
leased from the Civil Engineer Corps of the 
U.S. Naval Reserve, with the rank of com- 
mander, is now with C. Frederick Wolfe, 
engineer of Brooklyn, N.Y 


Joun B. SNETHLAGE has been engaged by 
the J. G. White Engineering Corporation 


as the hydroelectric engineer of a group of 
power experts, which will assist the Chinese 
government in the rehabilitation of its power 
facilities in Manchuria and on the island of 
Formosa. He was formerly associated with 
Cov. F. W. ScHEIDENHELM, New York City 
consultant 

E. B. Myorrt, colonel, Corps of Engineers, 
U.S. Army, has rejoined the staff of Fay, 
Spofford and Thorndike, with headquarters 
in the Boston office. Two other members of 
the Society—-Lr. Co_. Leon B. TURNER and 
Capt. NATHANIEL N. WENTWORTH, JR.— 
have also returned to their positions in that 
office. 





DECEASED 





ERNEST HENRY BROWNELL (M. 'O04) 
captain, Civil Engineer Corps, U.S. Navy 
(retired), Newport, R.I., died on Decem- 
ber 18, 1945. His age was 78. Captain 
Brownell was commissioned in the Civil 
Engineer Corps of the Navy in 1902, and 
later rose through the grades to captain, 
attaining that rank in 1922. He was re- 
tired in 1929. For a time Captain Brown- 
ell was head of the department of yards 
and docks at the Cavite Navy Yard in the 
Philippines. During the first World War 
he served in France, where he worked on 
the establishment of aviation bases. Other 
important Navy construction projects, on 
which he was engaged, included the Puget 
Sound dry dock, the Portsmouth (N.H.) 
bridge, and the Pearl Harbor fuel plant. 

CHARLES Henry Covey (Assoc. M. '15) 
president and manager of the Dibblee Con- 
struction Company, Ottawa, Canada, died 
on February 9, 1946. Mr. Covey, who 
was 63, was educated in the United States 
and spent his early engineering career here. 
He was superintendent for the Fraser, 
Brace Company on various construction 
projects, later going to Montreal as assist- 
ant to the president of the company. He 
had been connected with the Dibblee Con- 
struction Company for a number of years— 
since 1931 in the capacity of president and 
manager. 

FRANCIS TRENHOLM CROWE (M. '15) 
famous builder of dams and Honorary 
Member of the Society, died suddenly in 
Redding, Calif., on February 26, 1946. 
He was 63. A biographical sketch of his 
career and a photograph appear in the 
‘Society Affairs”’ section of this issue. 

LEONARD Henry Davis (M. ’09) con- 
sulting engineer for the Union Carbide and 
Carbon Corporation, New York, N.Y., 
died at his home in that city on February 
19, 1946. Mr. Davis, who was 73, spent 
his early career with the Boston Transit 
Commission. In 1903 he became manager 
and chief engineer of the Michigan and 
Lake Superior Power Company at Sault 
Ste. Marie, Mich. This company subse- 
quently became the Michigan Northern 
Power Company, a subsidiary of the Union 
Carbide. In 1926 Mr. Davis was elected 
vice-president and director of the Michigan 
Northern Power: Company, and in 1929 
president. He was also vice-president of 
the New-Kanawha Power Company, for 
which he designed and supervised the con- 
struction of the large hydroelectric power 
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development on the Kanawha River near 
Charleston, W.Va. 

FRANK Keys DuNCAN (M. '20) retired 
engineer of Baltimore, Md., died on pe, 
ruary 20, 1946, at the age of 7]. M 
Duncan spent much of his career jp the 
service of the City of Baltimore. He wx 
assistant engineer in the Sewer Department 
from 1897 to 1900; assistant engineer in the 
City Engineer’s Department from 1900 to 
1911; and with the Paving Commission 
of Baltimore from 1911 to 1923 in a variety 
of capacities. Later he was assistant chief 
engineer and chief engineer in the Depart. 
ment of Public Works. 

Joun HARRISON Foss (Assoc. M, "jy 
president of the Maui (Hawaii) Electric 
Company and manager of the East May 
Irrigation Company, died at his home jp 
Hamakuapoko, Hawaii, on January 5, 
1946. His age was 67. Born and educated 
in California, Mr. Foss first went to Hawaii 
in 1904. ‘From 1907 to 1918 he was as- 
sociate professor of civil engineering 
Stanford University, returning to Maui ix 
the latter year to resume his affiliatiog 
with the Maui Agricultural Company and 
the East Maui Irrigation Company. Later 
he reorganized and became president of the 
Maui Electric Company. His career was 
centered in the industrial development o 
Maui, particularly in scientific research of 
the island’s water supply. One of his out. 
standing achievements was the completion 
of a major ditch system for the island. 


HERBERT RICHARD Hoposn (Jun. ‘ 
lieutenant, Air Force, U.S. Army, died in 
Manila, P.I., on November 11, 1945. Mr. 
Hodosh was 26, and an alumnus of the Co- 
lege of the City of New York, class of 194%. 
Before entering the Army (in 1943) he was 
a junior engineer with the New York City 
Board of Water Supply. His home was in 
New York. 

ROBERT HOFFMANN (M. ‘(4) Honorary 
Member of the Society and former Dir 
tor, died in Cleveland, Ohio, on March ° 
1946, at the age of 80. The “Society 
Affairs” department of this issue contains 4 
biographical sketch and photograph o! M: 
Hoffmann. 

CHARLES PORTERFIELD KAHLER (Ass 
M. °17) chief electrical engineer for th 
Union Pacific Railroad, Omaha, \: 
died on February 25, 1946, as a result o! & 
juries suffered in an automobile accices! 
near Santa Ana, Calif., on the preceding 
day. Mr. Kahler, who was 65, had spe 
his entire career in railroad work. be 
joined the staff of the Union Pacific in |" 
and had been chief electrical engineer sim 
1931. 

Joun Epwarp Kemp (M. ‘12) civil © 
gineer and supervisor of training for | 
Walworth Company, Kewanee, Ill, “* 
there on January 19, 1946, at the age o' 
From 1902 to 1904 Mr. Kemp was city 
gineer of Kewanee, and from 104 to '* 
civil engineer for the Walworth Comps 
He then went to France for wartime ser 
as a construction engineer in the Ordnance 
Department. From 1919 to 1931 he ™* 
superintendent of maintenance for ‘ 
Walworth Company, and from 1952 08 + 
rector of training. During the recent ** 
he built a shell plant and numerous os 
structures for the Walworth Compa) a 
Kewanee, and was resident engineer Y 
charge of construction on 4 steel plas 
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NEW SAGINAW RIVER BRIDGE, looking downstream. It is 738 feet, 7 
and comprises two new deck plate girder spans, each 62 feet, 3 inches long: three through truss 
lil feet, 6 inches; and 125 feet, 9 inches long, respectively) ; 
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inches long between abutment 


one 172-foot 


bascule span with tower span 82 feet, 4 inches long. The three truss spans, reclaimed from the former 
bridge, were cut loose from the old structure and shifted as a 470-ton unit by means of rollers supported 
on falsework decking 


rr" 





LOOKING UPSTREAM at the new Abt-type bas- 
cule unit. Upon completion of the 82-foot, 4-inch 
“A”’ type, counterweight tower span, the 172-foot 
bascule leaf was erected in open position so as not 
to interfere with river navigation. Old swing span 


t 


OLD BRIDGE looking downstream. Its three through 
truss spans were flanked by two swing spans built 
in 1893. Contrast the outmoded swing span and 
divided channels, each about 65 feet wide, with the 
new, clean-cut bascule span which provides 150- 
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in background. 


reclaimed spans to the new alignment. 

The construction of the new bridge 
—ingeniously planned and engineered 
for modern E-72 loading—incorpor- 
ates newly fabricated plate girder 
approach and Abt-type bascule units, 
supplemented by the three reclaimed 
truss spans. 

The entire ready-for-service super- 
structure under contract to 
American Bridge Company. It in- 
volved fabrication of 710 tons of new 
steel; the erection of 1,247 tons of 
and other materials, in- 
co’ nter- 


was 


steelwork 
cluding machinery parts 


foot navigation clearance. 


weight, operator’s house and elec- 
trical equipment; and the placement 
of ties, rails, guard timbers, etc., for 
track decking of the bascule unit. 
Also under contract was the com- 
plete removal, cutting into blast fur- 
nace scrap lengths, and loading on 
cars of the two swing spans from the 
old bridge. 

Whenever you plan roadway im- 
provements to meet the increasing 
demands of heavy power, traffic den- 
sity and high-speed operations, the 
wide experience of American Bridge 
Company ts at your service 


COMPANY 


General Offices: Frick Building, Pittsburgh, Pa. 


District Offices in: Baltimore 


Duluth 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


Chicago Cincinnati 


New York 


Boston 


Minneapolis 


Philadelphia 


Cleveland Denver Detroit 


St. Louis 


United States Steel Export Company, New York 


[aeliteD. SFATES STEEL 
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erected for the Navy at Washington Park, 
Ill 

Burk Ropert Kup (M. ’43) chief en- 
gineer for the Chicago and North Western 
Railway, Chicago, Ill., died at his home in 
Evanston, Ill., on February 27, 1946. Mr. 
Kulp, who was 62, had spent his entire 
career with the Chicago and North Western 
Railway, with which he became connected 
in 1905. Promoted through the various 
grades, Mr. Kulp became chief engineer in 
1940. At the time of his death he was, also, 
chief engineer of the Chicago, St. Paul, 
Minneapolis, and Omaha Railway. 


ArMouR CANTRELL PoLK (M. '13) con- 
sulting engineer of Birmingham, Ala., died 
on March 1, 1946, at the age of 66. Colonel 
Polk was Director of the Society from 
1940 to 1942, and was serving a term as Vice- 
President at the time of his death. A biog- 
raphy and photograph of Colonel Polk ap- 
pear in the ‘‘Society Affairs” section. 


ALpert Lyon Scott (M. ’'37) president 
of Lockwood, Greene Engineers, Inc., New 


York, N.Y., died at his home in Chappaqua, 
N.Y., on March 2, 1946. Mr. Scott, who 
was 67, became connected with Lockwood, 
Greene and Company, a Boston firm special- 
izing in the design and construction of 
textile mills and industrial buildings, in 
1900. Later the name of the company was 
changed, and its headquarters were estab- 
lished in New York. Mr. Scott was, suc- 
cessively, director, treasurer, and _ vice- 
president of the firm, and he had been presi- 
dent since 1926. He was widely known asa 
leader in church and civic affairs, and during 
the first World War served on the committee 
on supplies of the Council of National De- 
fense. 


VALENTINE BERNARD Srems (M. ’26) 
retired civil engineer, died at his home in 
Jackson Heights, N.Y., on February 15, 
1946, at the age of 58. Except for a period 
as construction engineer for the U. S. Army 
during the first World War, Mr. Siems was 
with the Baltimore (Md.) Water Depart- 
ment frem 1909 to 1927. During the last 

















Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 
From February 10, to March 9, 1946, Inclusive 








Apvpitions TO MEMBERSHIP 


Acuttar V, Juan Franctsco (Jun. °45), Asst. 
Research Engr., Materials Laboratory, Univ. 
of California, Berkeley (Res. 1945 Franklin St., 
San Francisco), Calif 

Arn, Jonn Artuur Mervin (Jun. '45), Ensign, 
CEC, U.S.N.R.; 301 Fayette St., Belle Vernon, 
Pa 

Barnett, Natire Becknam (Assoc. M. ‘46), 
Constr. Engr., Bureau of Yards and Docks, 
U.S.N., Naval Ammunition Depot Shumaker 
(Res., 604 Clifton St.), Camden, Ark 

Bevett, Atten Stan ey (M. '46) (J. E. Sirrine & 
Co., Engrs.), Box 960, Greenville, 5.C. 

Bicker, Artuur Dantret (Assoc. M. ‘46), 301 
South East 19th St., Fort Lauderdale, Fla 

Borvucov, Etmanan (M. '45) Chf. Engr, Keren 
Kayemeth Leisrael Ltd. (Jewish National Fund), 
Box 283, Jerusalem, Palestine 

Brevoort, Henry Armstronc (M. ‘46), Prin. 
Ener., North Atlantic Div., Corps of Engrs., 
270 Broadway (Res., 21 East 10th St.), New 
York, 3, N.Y 

Burzett, Linpen Roser (Jun. 45), Ensign, CEC, 
U.S.N.R.; 1459 Carmelina Ave., Los Angeles 25, 
Calif 

Cartey, Muxer Warter (M. °46), Prin. Asst. 
Engr., County Surveyor’s Dept., 367 Court 
House (Res., Dayton's Bluff Station, Route 4), 
St. Paul 6, Minn 

Cuao, Hwa (Jun. '46), Associate Engr., Ministry 
of Communications, China, Chungking, China, 
(Res., 301 Millaudon St., New Orleans, La.) 

Conen, Epwarp (Jun. '46), Junior Engr., Hardesty 
& Hanover, 101 Park Ave. (Res., 530 Furnald 
Hall, Columbia Univ.), New York, N.Y. 

Conen, Woa.1am Martin (Jun. 46), Draftsman, 
Whitman, Requardt & Associates, 1304 St. Paul 
St. (Res., 3023 West Garrison Ave.), Baltimore, 


Cuase, Dwient Atwater (M. '46), Capt., U.S. 
Coast Guard, Asst. Chf. of Civ. Eng. Div., 
Washington 25, D.C. 

Cuorrentne, CLaupe Henry (M. '45), Col., Corps 
of Eners., U.S. Army, Office, Chf. of Engrs., 
Washington, D.C (Res., Apt. 401, Arlington 
Village, Arlington, Va.) 

Denton, Cuitrrrorp Imerson’ (Assoc. M. ‘45), 
19715 Gaylord Ave., Detroit 19, Mich. 

Esterprooxs, Ropert Cuaries (Jun. '45), En- 
sign, CEC, U.S.N.R.; 126 North 4th St., Colton, 
Calif 

Farrectt, James Evwarp (Jun. '45), Ensign, CEC, 
US.N.R.; 1051 Nerced Ave., Berkeley, Calif. 


Farrow, Ernest Etpiott, Jr. (Assoc. M. °45), 
Vice-Pres. and Chf. Engr., Farrow, Inc., Engrs 


and Builders, 3162 Kenwood Ave., Indianapolis 
8, Ind 


FenRMAN (VEGA), JuAN Epvarpo (Jun. ‘°46), 
Engr., Empresa Nacional de Electricidad, S.A., 
Ramon Nieto 920. of 364, Santiago (Res., Casilla 
F 2, San Bernardo), Chile. 

Fow ter, Everett WHEELER (Assoc. M. 46), Engr., 
National Board of Fire Underwriters, 85 John 
St., New York7, N.Y. 

Gooppasture, Ropert Carrot (Jun. 46), Ensign, 
U.S.N.; 211 Hewett Rd., Wyncote, Pa. 

Harpy, Ropert Jay (Assoc. M. °46), Senior Civ. 
Engr., State Dept. of Public Works, State Office 
Bldg., Albany 1 (Res., 19 Pineview Ave., Del- 
mar), N.Y. 

Harris, Joun Newton (Assoc. M. '46), Lt. Col., 
Corps of Engrs., U.S. Army; 412 West Franklin 
St., Richmond, Va. 

Huesparp, Wiwrs Wirxinson (M. °46), Archt. 
(Willis Hubbard-Clifford F. Hyland), 723 Gas 
Elec. Bldg., Rockford, 1. 

Hurty, Myrie Renwoop (Assoc. M. '46), Constr, 
Supervisor, Inter-American, U.S. Public Roads 
Administration, Apartado 86, Guatemala City, 
Guatemala, C.A. 

Jounson, Paut Marton (M. '46), Constr. Cost 
Examiner, Federal Housing Administration, 
Federal Bldg. (Res., 814 North Rodney), Helena, 
Mont. 

Jorrperrt Da Sm-va, Mavuricro (M. '46), Prof. of 
Sea Ports, Impvt. of Rivers and Canals, Escola 
Politecnica do Rio de Janeiro (Res., Praga En- 
genio Jardim 35 Copacobana), Rio De Janeiro, 





Brazil. 
TOTAL MEMBERSHIP AS OF 
MARCH 9, 1946 
Members. . cue Se el 
Associate Members 8,160 | 
Corporate Members 14,550 
Honorary Members ' 36 | 
Juniors 6,595 | 
Affiliates 78 
Fellows . 
Total :  « 6 ae 
(March 9, 1945 20,609) 
- — sail 
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four years of this period he was Presiden 
of the Water Board and water engines, i 
the city. He then (1927) became vice 
president, chief engineer, and general man. 
ager of the North American Waterworks 
Corporation; and from 1931 until his ... 
tirement a few years ago he was head of the 
New York consulting firm of V_ Berns:j 
Siems. Offering his services to the govern. 
ment at the outbreak of the second World 
War, Mr. Siems planned the water supply 
work at Camp Kilmer and other Army 
bases. 


CaRROLL ROSE THOMPSON (M. 
chief engineer for the Philadelphia Depart. 
ment of Wharves, Docks, and Ferries 
Philadelphia, Pa., died at his home in thy 
city on February 21, 1946. Mr. Thompson, 
who was 60, spent practically his entir 
career with the Department of Wharves, 
Docks,.and Ferries, having gone there as a 
draftsman in 1909. In 1920 he was made 
assistant Ylirector of the Department jg 
complete charge of all engineering work, and 
he had been chief engineer since 1920. 





Kacescuke, Emm Jutrus (Assoc. M. '46). Asst, 
Civ. Engr., City of Oakland, 712 City Hal! Re. 
830 MacArthur Bivd.), Oakland, 10, Calif 


KIBBLEWHITE, Gorpon Victor (Assoc. M. ‘#), 
Officer-in-Chg. of Works, British Admiralty 
H.M. Dockyard, Bermuda. 


Kino, Harry Lane, Jr. (Jun. 45), 2d Lt. Comps 


of Engrs., U.S. Army, Company A, 43d Eng i 
Constr. Battalion,’Army Post Office 994, Care stator 
Postmaster, San Francisco, Calif able, | 
Lake, Joun Owen ArtHuR (Assoc. M. ‘4 
Engr. (Civ.), The British Stee! Piling Co. Ltd M 
10, Haymarket, London S.W.1. (Res, “Bnar un 
croft,” Thorpe End, Norwich), England plete! 
Latty, James Patrick (Jun. 45), Ensign, CEC ) 
U.S.N.R.; Somers, Mont. proces 
LANDERS, WALTER (Assoc. M. '46), Associate High 
ef Engr., Div. of Highways, State Dept. of keep Cc 
Public Works, Public Works Bldg. (Res, i” f 
Vallejo Way), Sacramento 14, Calif require 
LepsettTer, Isaac Lyman, Jr. (Assoc. M. '4)) of 180 
Engrs., Civil Aeronautics Administration, |) 
Fourteenth St., N.W., Washington, »\ proce 
(Res., 855 North Larrimore St., Arlingtou, Vs s! 
Ler, Paut Bryan (M. '46), Section Chi, Pave in servi 
ment and Railroad Section, Ninth Servet 
Command Engrs., Fort Douglas (Res getting 
East Ist South, Salt Lake City), Utah 
Lo, Joun Pencwano (Jun. "46), Care, Moms motors 
Knowles, Inc., 1312 Park Bidg., Pittsbure). ™ W 
MacDonap, FRANK Wurrmore (Assoc. M. * adi 
Associate Prof., School of Civ. Eng, ‘a The he 
Univ., New Orleans, La. : . 
McCormick, Cares Water, Jr. (Jun » foctor ¢ 
Ensign, CEC, U.S.N.; 2480 Lincoln 4 
Altadena, Calif. < G-E en 
McFarianp, Cec Warren, (Jun ‘1 shaft 
Civ. Engr., U.S.N., Roosevelt Roads Nava oa OT sy 
Navy 1506, Care, Fleet Post Office, New '* 
N.Y. on exte: 
McFartanp, Wriuram Henry (Assoc. M. * ball-tyn 
Cons. Engr.; Senior Engr., Broome +” yp 
County Office Bldg., Binghamton, \' An impo 


Mircnert, Perer Franxuin (Assoc ™ 
With Sanborn & Fitzpatrick 
(Res., 21 Claremont Ave.), New 

Monary, Rosert Emmett (Jun. 4}. 
CEC, U.S.N.R.; R.F.D. 2, Box 48, » 
Wash. P 

Moore, Lawrence Dupiey (Assoc ; M > 
Engr. Aide, Grade V, Los Angeles - Ree 
Surveyor and Engr., 700 Hal! of Records 


1 Park A 
York 27 NI 
Fas 


EG 


2635 Ivanhoe Drive), Los Angeles 26, (4 Eng. 
Morrison, Joun Happow (M iS) — 

Co., 627 Monroe Ave., Helena Mon al 
M 4 ue 


Myers, Hu Biakemore (Asso 





M 
ia Depart 
1 Fern 
me in that 
Thom; 
his entire 
Wharves 
there asa 
was made 
irtment 
t work, and 


1) 





Civit ENGINEERING for April 1946 17 





| * 








The plant engineers who laid out this new Kentucky pumping 
station wanted motors with two distinct features— depend- 
able, economical operation and sleek, modern appearance. 


Municipalities aren't the only ones who must depend com- 
pletely on reliable, large-scale water-pumping service. Many 
process industries rely on a continuous supply of water to 
keep output at peak level. This industrial plant, for example, 
required a flow of 78,000 gpm, pumped against a head 
of 180 feet, Most of the water was to be used for chemical 
processing on a continuous basis. Any lengthy interruption 
in service would jam production disastrously. In addition to 
getting the utmost reliability, the plant engineers wanted 
motors that would look as well as they behaved. 

We were asked to help in preparing motor specifications. 
The heavy pumping load involved, plus the need for power- 
factor correction, pointed to the use of synchronous motors. 
G-E engineers recommended a 900-hp, 900-rpm, hollow- 
waft synchronous motor for each of the five pumps. To meet 


on external thrust of 40,000 Ib, two special angular-contact, 
ball-t 
An 


ype thrust bearings were furnished with each motor. 
mportant safety feature was the addition of non-reverse 






& GENERAL @B ELECTRIC 
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I 4 | 


‘> 


r 





... With motors that have plenty of style! 


ratchets to prevent reverse rotation of the pumps, caused 
by turbine action, when the motors were shut down. 
MOTORS GIVE TOP PERFORMANCE 

Two years after installation, we checked on the motors’ 
performance. During this period, there were no shutdowns 
for major repairs. Very little regular maintenance had 
been required. Eye appeal of the installation was strong, 
too. The motor lines were neat and uncluttered, mak- 
ing the pumping station's general appearance highly 
attractive. 

Here is a typical example of G-E engineering experience 
teamed up with G-E design techniques to produce syn- 
chronous motors that meet the highest standards of appear- 
ance and performance. If your pumping requirements call 
for an unusual combination of motor characteristics, you 
will do well to consider G-E synchronous motors. Ask your 
nearest office for complete details. Apparatus Dept., 
General Electric Company, Schenectady 5, N. Y. 


SYNCHRONOUS jenn — 


MOTORS 
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Engr., State Dept. of Public Works, Capitol 
Bidg., Baton Rouge (Res., Colfax), La. 

Near, Wire Grev (Jun. 45), With U.S.N_.; 
Route 1, Lebanon, Tenn 

Orr, Josern ANpERSON, Jr. (Jun. "45), Raer., R.P 
Farnsworth & Co., Inc., Box 74, Houston (Res., 
Box 145 FE, College Station), Tex 

Pearson, Russert Wayne (Jun. 45), Ensign, 
U.S.N.; 1126 Olympic Ave., Bremerton, Wash 

Posner, Harry (M. '46), Asst. Engr. of Structures, 
New York Central System, 466 Lexington Ave, 
Room 948, New York 17, N.Y. 

Rippite, Kemere L. (Assoc. M. 46), Structural 
Engr., Blaw-Knox Co., Blawnox (Res., 954'/: 
Kennebec St., Pittsburgh 17), Pa 

Rosstws, Curtis Reep (Jun. 45), Ensign, U.S 
N.R.; 1724 Mt. Diablo Ave., Stockton, Calif. 

Ropogsrs, Ee Louts, Jr. (Jun. '45), Asst. Civ 
Engr., U.S.N.R., Constr. Bettalion Maintenance 
Unit 540, Care, Fleet Post Office, New York, 
N.Y. 

Rome, Georoe Irvine (Jun. 46), Engr., The F. K. 
Vaughn Building Co., 708 First National Bldg., 
Hamilton, Ohio. (Res., 8760 Ninety-fourth 
St., Woodhaven 21, N.Y.) 

SaLOVAARA, Jorma Jucrus (Assoc. M. "45), 2d Lt. 
Air Corps, U.S. Army; 3913 Oakpark Pl, 
Cincinnati 9, Ohio. 

Scnosincer, CuHartes Wessrer (Jun. '45), En- 
sign, U.S.N.; 9241 South Damen, Chicago 20, 
Ill. 


SCHUENEMAN, JBAN JULIAN (Jun. '45), Ensign, 
CEC, U.S.N.R., 143rd Naval Constr. Battalion, 
Care, Fleet Post Office, San Francisco, Calif. 

Stack, Ropert Evcene (Assoc. M. '46), Cons 
Engr., (Civ.), 3416 Broadway, West Palm Beach, 
Fla. 


Srurzem, Raymonp (Assoc. M. '46), Res. Main- 
tenance Engr., State Highway Dept., Kalispell, 
Mont. 

Stewart, Dugray Leroy (Assoc. M. '46), Asst. 
Civ. Engr., a of Oakland, 701 City Hall, 
Oakland 12, Cali 

TARRAN, Davip GoRDON (Jun. "45), Ensign, CEC, 
U.S.N.R.; Rural Route 2, Irving, Il. 

Trowsrivcs, Wiu.Am Perxins (Jun. ‘45), 
Ensign, U.S.N.R.; 2129 Lyon St., San Francisco 
15, Calif. 

TuRNBULL, Joun Gorvon (M., '46), Pres., J. Gordon 
Turnbull, Inc., 2630 Chester Ave., Cleveland 
14, Ohio. 

Umerte, Georce Ricnarp (Jun. 45), Ensign, 
CEC, U.S.N.; 1542 Lincoln St., Berkeley, 
Calif. 

Van Gorp, Dick, (M. '46), Chf. Subway Engr., 
Dept. of Subways & Pe ne ge City of 
Chicago, Room 466, 20 Wacker Drive 
(Res., 6615 North Ponchartrain Blvd.), Chicago 
30, tii, 

Vionora, Raut (Jun. "46), Asst. Engr., Corpora- 
cion de fomento de la produccion, 120 Broadway, 
New York 5, N.Y. 

Wits, Eimer James (M. '45), Engr. and Co- 
Partner, MacRae Brothers, 2733 Fourth Ave. 
South, Seattle 4, Wash. 

Wikies, Kennetru Curton (Assoc. M. ‘46), 
Structural Engr., Twentieth Century-Fox Film 


Corp., Beverly Hills es., 10476 Kinnard Ave., 
Los Angeles 24), lif. 

Witxkison, Harrison Water (Assoc. M. ‘46), 
(Concrete Product Co.), Dwight, Kans. 

Wuttams, Donato Atrrep (M. '46), Chf., Re- 
gional Water Conservation Div., Soil Conserva- 
tion Service, Box 671 (Res., 5901 South West 
Brugger), Portland 1, Ore. 

Wout, Paut Epwarp (Jun. ‘46), Engr., P-3 
(Soil Mechanics), Soils and Materials Labora- 
tory, Omaha Dist., U.S. Engr. Office, 2019 
Farnam (Res., 6318 Blondo, Omaha 4), Nebr. 

Woopworts, Ropert Preston (Jun. "45), En- 
sign, U.S.N.R.; 74 Billings St., North Quincy, 
Mass. 

Wricut, Frank Watpen (M. '46), Town Engr., 
Memorial Town Hall (Res., 4 Lansdowne Ave.), 
Hamden, Conn. 

Yost, Harotp Wrnans (M. Feb. 11, 1946), Yost 
= Gardner, Engrs., 511 Heard Bidg., Phoenix, 

riz. 


MeMBERSHIP TRANSFERS 


Brown, Wit1am Cariton (Assoc. M. ‘39; M. 
‘46), Associate Engr., City of San Diego Water 
Dept., 268 Civic Center, San Diego 1, Calif. 

CiarRK, Joun Atrrep (Jun. "30; Assoc. M. ‘39; 
M. '46) Comdr., CEC, U.S.N.R., Quarters S-5, 
R.F_D. 2, Annapolis, Md. 


CLaRKe, Joun Curnton (Jun. '37; Assoc. M. 
46), Senior San. and Public Health Engr., State 
Dept. of Public Health, 519 Dexter Ave. (Res.. 
115 Audubon Rd.), Montgomery 6, Ala. 

Crarke, Terrence Kennepy (Assoc. M. ‘30; 
M. '45), Coms. Engr., 1836 Euclid Ave., Cleve- 
land, Ohio. 

CLAyToNn, Freperick Wiiiam (Jun. ‘41; Assoc. 
M. '46), Cons. Engr., 301 Byington Bid<., 
Reno, Nev. 

Dvusors, Paut Emme (Jun. ‘40; Assoc. M. '46), 
Design Engr., J. S. Waldrep, Cons. Engr., 901 
Tradesmans Bidg. (Res., 1244 South West 27th 
St.), Oklahoma City 9, Okla. 


EnperRtIn, Harotp Cecm (Jun. "37; Assoc. M. 
'46), 440 Gonzalez Drive, Francisco, Calif. 


Hare, Ermer Ratasun, Jr. (Jun. ‘31; Assoc. 
M., '46), Asst. Highway Engr., U.S. Public Roads 
Administration, 1440 Columbia Pike (Res., 
3107 South Hayes St.), Arlington, Va. 


Hatvorson, Sicurp (Jun. "40; Assoc. M. ‘46), 
Lt. (jg), CEC, U.S.N.R., Public Works Dept., 
USNABPD, San Bruno (Res., 1017 South East 
2lst Ave., Portland 15), Calif. 


Heckman, Jon Rowe (Jun. ‘42; 
Liberty Center, Ind. 

HOLSTEIN, of ak Wuerritt, (Jun. "33; Assoc. 
M. '38; M. 46), Comdr., Cee, US S.N.R.; Box 
306-K, Route 8, Tacoma, Wash. 


Kapri, Suap (Jun. '37; Assoc. M. '45), Civ. Engr. 
and Contr., No. 5/4 First Apt., Akay Sokak, 
Bakanliklar, Ankara, Turkey. 

Kamut, Wiut1am Roe (Jun. "37; Assoc. M. '46), 


Structural Field Engr., Portland Cement Assn., 
(Res., Box 72), Reisterstown, Md. 


Assoc. M. *46), 
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Please fill in and mail this form whenever you change your address 
Secretary, ASCE, 33 W 39th St., New York 18, N. Y. 
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8 


Mailing and Publications to Home () Business 


O Home only CO) Business only () Home and Business 


ee ee 


ee ee ee ee 











VoL. 16, No, 


ES ees es 
Ave.), Baltimore, M . Kathie 
Kinc, Rrewarp (Jun. = Assoc. ’ 
Ag ERAS AON 
3lst St., Austin), Wes 


Daa, ianiet paeban ran 
‘31; Assoc. M. '46), Instr., Jen 
Univ. (Res., Bartlett Sto 8 New 5 nn 


LANG, THomas ARTHUR (Jun. '39; Assoc 
one. ~~. Dolgues met State Rivers be 

ater Supply omm. 10 Exhibition 
Melbourne, Cicearins Australia. = 7 
a ere Game Assen. M. '22; My 
ead Engr., Chf., ert & Railros Branch 
Eng. Div., Office, Chf. of ctw > 
St. and Virginia Ave., N. 


D.C. (Res., 2418 Cameron ‘Mills R 
andria, Va.) 
Maca, Leon Francis (Assoc. 39; My 


power 2 Reservoir, ‘River tad vir 
tien, ranch of Project Planing I mg. Buren u of Kecana 
noiia St.), Denver 7, Colo. te F20 Nag 

MENDENHALL, Joun DALE (Jun. '35; Assoc 
46), Engr., Holmes Fy , 626 Sout 
som (Res., 4637 Paula St), "Les Angeles 

li 

MILLER, Rosert Smita (Jun, '33; Assoc. M 
fest, Baw. eitgee. Sommers By. ca 
} y St., (Res. Ss Y 
Knoxville, 16, Tenn, mo len 

Nixon, VAUGHN 7 (Jun, '45 M 
‘46), Div. Engr., 1. DuPont a —* é 
Co., Box 1432, Martinevil lle, Va. 


Pyeeeeanen, ACK Dypene un. 

toy FS =. "37; i v 
West = Se., 
Bt, Centerville), 

RouiichH, GERARD ADDISON (Jun. "34; Ass 
M. '45), Associate Prof., San. Eng., The Peas 

sylvania State College, State College, Pa. 


Scuaprro, Koprer (Assoc. ¥ s-., M. '46), Assoc: 
ate and Prin. ural EB , Erik Plone and 
Associates, 139 North Clark St St. (Res, 1 
Bryn Mawr Ave.), Chicago, III. 
Suaw, Roititrn Howarp (Jun. "39; Assoc. M ‘5 
Ensign, CEC, U.S.N.R.; Box 582, Meeker 
olo. 


SLOAN, EARLE STEPHEN 2 Assoc. M, ‘4 
-Structural Engr., ~ Ky Stee! Constr 
Bethlehem Steel ‘Con Box 58, Watts Statics, 
Los Angeles 2, Calif. 


STEINBORN, SypngEyY Oswatp (Jun. ‘41; 

M. °46), 118 Seventh Ave. South, Apt. a 
Seattle 4, Wash. 

STENBERG, Jack Emory (Assoc. M. ‘40; M. # 
Lt. Col., of Engrs., U.S. Army; Bor 14 
Laramie, Wyo. 

Tatum, Frep Erwin (Jun. 33; Assoc. M. 4 
Associate Engr., U.S. Engrs., 751 South Figuern 
St., Los eles (Res., 919 North Ridgewood 
Hollywood 38), Calif. 

TROXELL, Jonn Apron (Jun. "33; M. ‘46), Vice 
Pres. Asst. Gen. Mgr., Puget Sound Bridge 
& wea we Co., 2929 Sixteenth Ave. SW 
Seattle 4, Wash. 

Veatce, Frep Mirton (Assoc. M. ‘30; M. '# 
Dist. Engr., U.S. Geological Survey, 207 Feders 
Blidg., Tacoma 2, Wash. 


ayton, 7 (Res., sy feats ch Mae 


REINSTATEMENTS 
Biotcxy, Donato Evcene, Jun., reinstated Ja 
1, 1946. 
Brapy, Vircm Rue, Assoc. M., reinstated Jan ! 
1946. 


Cann, Raven Huoues, M., reinstated Jeo | 
1946. 


Enoutsn, Henry Wrt1am, M., reinstated Feb 19, 
1946. 

FILLENWARTH, ALBERT Levanr, Jun 
Feb. 18, 1946. 

Hitver, Rossrr J., Assoc M., reinstated Feb. © 
1946. 


reinstated 


Kent, Epmunp Ranpotrn, Assoc. M., reinstated 
Feb. 21, 1946. 

Morton, Wrii1aMm, Assoc. M., reinstated Jan 
1946. 


Roire, Ropert Lawrence, Assoc. “L., reinstate 
Jan. 1, 1946 
Ruppett, Ronatp Howmes, Assoc. M., reinstated 
Feb. 18, 1946. 
Suums, Atrrep Aston, Assoc. M., reinstated Feb 
18, 1946. b 1,190 
l, 


Storrs, Dean Scott, Jun., reinstated Fe 
Tay.tor, Henry Wru1am, M., reinstated Jat. + 
1946. 


stated 
Weems, Gerorce Harrison, Assoc. M., re tate 
Jan. 1, 1946. 


RESIGNATIONS 
Coyte, Davip CusmMan, M., resigned Dec 
1945. 
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Ernest Eagle chases GHOSTS & 7 


DEMONS of the drawing board, these two little wraiths 
haunted draftsmen’s dreams. . . ‘til TURQUOISE cook over. 


’ 
THE LITTLE LINE THAT ¢de¢ & THERE 
Somebody drew him, but he died. Burnt out in the intense glare 

of the printing machine, he became a pale shade of his former self... ® 

a here-again gone-again phantom that flits erratically across the prints. 

But TURQUOISE lines stay put. *Electronic graphite, super-refined in 

Eagle’s patented Attrition Mill makes even the thinnest line so opaque 

and solid that it shows up .. . alive and hearty... 


’ 
THE LITTLE LINE THAT shouldu ¢ BE THERE 


This is a stubborn little spirit. Drawn by mistake and erased, 
he hides in the pores of the paper and pops out to pester you in the prints. 
But unwanted TURQUOISE lines can be “killed” for keeps, 
because there is no penetrating chemical ° 
in TURQUOISE leads. All of the mark 
is on the surface of the sheet— 
a few strokes of am eraser remove it forever) 


on every print. 


“CHEMI-SEALED” 


(SUPER BONDED) 


TURQUOISE 


10¢ EACH DRAWING PENCILS AND LEADS 


less in EAGLE PENCIL COMPANY, 703 E. 13th St., New York 9, N. Y 
* Oe. 0.8. Pet. of quantities Eagle Pencil Company of Canada, Ltd., Toronto 





Write far a tree TURQUOISE pencil or lead; 
faming this magazine, your dealer, 
and the grade you want. 
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Applications for Admission or Transfer 


Condensed Records to Facilitate Comment from Members to Board of Direction 


Aprit |, 1946 











The Constitution provides that the Board of Direction shall elect or 
reject all applicants for admission or for transfer. In order to 
determine justly the eligibility of each candidate, the Board must 


depend largely upon the 
membership for information. 
Every Member is urged, 


therefore, to scan carefully Sinise 
the list of candidates pub- 
lished each month in Crvir Member 


ENGINEERING and lo furnish 


MINIMUM REQUIREMENTS FOR ADMISSION 


LENGTH OF 


GeNBRAL REQUIREMENT AGE ACTIVE 


PRACTICE 


Qualified to design as wellastodi- 35 years 12 years 
rect important work 


the Board with data which oo Qualified to direct work 27 years 8 years 
« oat er Member 
may aid in determining the 
Junior Qualified for subprofessional work 20 years ~ 4 years 


eligibility of any applicant. 

It is especially urged that 
a definite recommendation as 
to the proper grading be 
given in each case, inasmuch 
as the grading must be based 


Affiliate 


APPLYING FOR MEMBER 


Anet, STanrorp Epwarp (Assoc. M.), Washing- 
ton, D.C. (Age 44) (Claims RCM 19.4) Oct 
1942 to Dec. 1945 Capt. and Major, Corps. of 
Engrs., U.S. Army; previously with Hechinger 
Eng. Corporation and Hechinger Property Co. 

Banson, Joun Capron, Arlington, Va. (Age 43) 
(Claims RCA 8.0 RCM 11.4) July 1942 to date 
with Corps of Engrs., U.S. Army, being Major 
and Lt. Col.; previously Chf. of Mechanical 
Design Sec. and Asst. to Prin. Mech. Elec. Engr. 
for 3d Locks Design, Panama Canal. 

BReprorp, Tuomas Arcutpatp, Jr., Richmond, 
Calif. (Age 37) (Claims RCA 3.8 RCM 7.6) 
March 1942 to date with The Permanente Metals 
Corporation, since Aug. 1945 Vice-Pres. and 
Gen. Mer. of The Permanente Metals Corpora- 
tion, Kaiser Co, Inc., and Kaiser Cargo, Inc.; 
previously at Navy Yard, Mare Island, Calif 

Bostscn, WittraM Jutrus (Junior), Omaha, Nebr. 
(Age 35) (Claims RCA 2.8 RCM 6.0) Dec. 1945 
to date Senior Engr., U.S. Engr. Office, Omaha, 
Nebr.; previously Lt. (jg), Lt., and Lt. Com 
mdr, CEC, U.S. Navy; Asst., Associate, and 
Engr., Special Eng. Div., Panama Canal. 

Boscuen, Henry Caarves, Scarsdale, N.Y. (Age 
39) (Claims RCA 5.0 RCM @0) July 1928 to 
date with Raymond Concrete Pile Co., New 
York City at present as Vice-Pres., since 1945 
in New York Office in executive capacity. 

Buckiey, Jeremram Pavut, Sacramento, Calif. 
Age 36) (Claims RCA 4.0 RCM 6.7) Feb. 1946 
to date Senior Highway Engr., Joint Fact- 
Finding Comm. on Highways, Streets & Bridges 
California State Legislature, Sacramento, Calif. ; 
previously with Transportation Corps, U.S 
Army, finally as Major; with Michigan High- 
way Dept., Lansing, Mich. 

Burpicx, Roy Dayton, Little Rock, Ark. (Age 
53) (Claims RCA 2.3 RCM 24.7) June 1916 to 
date with U.S Army, since July 1920 Capt., etc., 
to Col., Corps of Engrs. 

Datat, Cnorarat Caunt_at, Hyderabad-Deccan, 
India. (Age 52 )(Claims RCA 12.0 RCM 17.3) 
Jan. 1915 to date with Public Works Dept. and 
H.E.H., The Nizam's Govt., in various capaci- 
ties, from Feb. 1943 to July 1945 being Supt 
Engr.; at present Consultant. 

Dennis, Tuomas Henry (Assoc. M.), Sacramento, 
Calif. (Age 61) (Claims RCA 11.2 RCM 19.6) 
March 1912 to date with California Div. of 
Highways, since Aug. 1926 as State Maintenance 
Engr. 

Dott, Byron Emerson (Junior), Los Angeles, 
Calif. (Age 34) (Claims RCA 6.7 RCM 5.0) 
Dec. 1945 to date Deputy City Engr., Hunting- 
ton Park, Calif.; previously with U.S. War 
Dept., Washington, D.C.; with Union Pacific 
R.R., Los Angeles, Calif 

Gwatumey, Capecr, Charlottesville, Va. (Age 43) 
(Claims RCA 4.6 RCM 5.7) Jan. 1942 to date 
with U.S. Army, finally as Lt. Col., at present 
hospitalized , previously with U.S. Dist. Engr., 
California, Flerida, and Washington, D.C. 

Hanson, Terence Cuartes Sr. Atwyn (Assoc. 
M.), Pernambuco, Brazil. (Age 43) (Claims RCA 
12.4 RCM 9.0) Feb. 1927 to date wits Great 


Qualified by scientific acquirements 
or practical experience to co- 35 years 12 years 
operate with engineers 


* In the following list RCA (responsible charge—Associate Member standard) denotes 
years of responsible charge of work as principal or subordinate, and RCM (responsible 
charge— Member standard) denotes years of responsible charge of IMPORTA work, 
i.e., work of considerable magnitude or considerable complexity. 


Western of Brazil Ry., since Sept. 1943 as Asst. 
Chf. Engr. 

Harrer, Harotp Francrs, Salina, Kans. (Age 
37) (Claims RCA 0.7 RCM 10.7) Jan. 1946 to 
date City Engr., Salina, Kans.; previously with 
San. Corps, U.S. Army; City Engr., Manhattan, 
Kans. 

Jorcensen, Roy Ernst, Glastonbury, Conn, 
(Age 37) (Claims RCA 3.0 RCM 8.2) Oct. 1942 
to date Director of Highway Planning, Con- 
seegens Highway Dept.; previously with U.S. 

Lavenstetn, Cart Apert (Assoc. M.), San Fran- 
cisco, Calif. 44) (Claims RCA 12.2 RCM 
6.8) March 19 to date with Francisco 
Water Dept., since July 1945 as Civ. Engr. 

Lesnan, Apranam, New York City. (Age 43) 
(Claims RCA 3.2 RCM 11.2) Jan. 1939 to date 
Civil Engr., New York City Planning Comm. 

McQueen, Howarp Renton, San Diego, Calif 
(Age 60) (Claims RCA 5.1 RCM 24.3) Nov. 1939 
to date with Canadian Army, Dist. Ordnance 
Mech. Engr., M.D. 4, M.D. 7, Inspector, 
Elect. & Mech. Services, Major RCEME; pre- 
viously Pres. and Gen. Mgr., Iron Fireman Ltd., 
Montreal. 

Menanprevu, Trrata Ram, Lahore, India. (Age 
39) (Claims RCA 3.6 RCM 11.3) Sept. 1932 to 
date in private practice as Archt. and Civ. Engr., 
designing supervising construction of works = 
Univ. of Punjab, etc. 

Rrepet, CHARLES ALLEN, Broctive. N.Y. (Age 44) 
(Claims RCA 5.5 RCM 14.2) Nov. 1940 to Nov. 
1941 and Jan. 1942 to Aug. 1945 with U.S. Army, 
being Capt. and Major; previously and at nt 
Civ. Engr., Board of Estimate, New York City. 

Rostnson, Jonn Epwarp (Assoc. M.), Brooklyn, 
N.Y. (Age 44) (Claims RCA 4.3 RCM 13.2) 
Aug. 1918 to date with American Brid Co. 
since March 1931 as Designer, New York Sity. 

Sawyer, Ropert WiuraMm, 3p (Assoc. M.), 
New York City. (Age 39) (Claims RCA 4.6 
RCM 10.0) Aug. 1931 to date with Malcolm 
Pirnie, New York City, since Nov. 1934 as As- 
sociate Engr. 

Seecanp, Exuias, New York City. (Age 39) 
(Claims RCM 18.1) Nov. 1940 to date with U.S. 
Army, since Jan. 1944 Chf. Engr., Office of Chf. 
Engr., London, England; later with U.S. Group 
Control Council, Germany (Frankfort and Ber- 
lin). 

Seeman, Lyte Epwarp (Assoc. M.), Santa Fe, 
N.Mex. (Age 39) (Claims RCA 7.6 RCM 5.2) 
Sept. 1928 to date with Corps of Engrs., U.S. 
Army, at present as Col., since June 1945 Senior 
Mil. Officer, with Santa Fe detachment, Man- 
hattan Engr. Dist. 

Simmons, Lanstnc Grow, Arlington, Va. (Age 44) 
(Claims RC 19.3 D 6.9) July 1931 to date with 
U.S. Coast & Geodetic Survey, since July 1943 
at Washington (D.C.) Office, Consultant on 
State Plane Coordinate Systems, etc. 

Stnpr, WatpemMar Henry, Ft. Worth, Tex. (Age 
47) (Claims RCA 3.1 RCM 11.7) Dec. 1942 to 
date with FWA, as Special Representative of 
Regional Director, Asst. Regional Engr., Asst. 
Div. Engr., and since Jan. 1946 Div. Engr., 
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upon the opinions of those who know the applicant personally a 
well as upon the nature and extent of his professional experience 
Any facts derogatory to the personal character or professional repuis 






















NuMBER 4 


tion of an applicant should 
be promptly communicated 


to the Board. 
RESPONSIBLE . . 
CHARGE OF Communicafions relating 
Work to applicants are considers 
5 years strictly confidential. 


The Board of Directirn 
will not consider the appli. 
cations herein contained from 

- residents of North Americs 
Silents until the expiration of 3 
RCM* days, and from non-resident; 
of North America until th 
expiration of 90 days from 


the date of this list, 


1 year 
RCA* 


Bureau of Community Facilities; previously wis: 
Oklahoma WPA finally as Stat im 
and Constr. Div. . eee Seater, Bey 

Smita, GeraLtp Woop, Kirkwood, Mo. (A 
(Claims RCA 7.9 RCM 7.1) May 1932 ce 
1942 Asst. Engr., and Jan. 1946 to date Constr 
Engr., Sverdru p & 1, St. Louis, M 
in the interim with USNR. 

Sporseen, STantey EmManvet (Assoc. M.). Por 
land, Ore. ( 40) (Claims RCA 3.0 RCM 5; 
Aug. 1934 to date with U.S. Army Engrs, beiny 
Jun. Engr., Engr., Associate Engr., Bog 
and since June 1945 with Planning and Lay 
Sec., as Asst. to Sec. Head; since Oct. 1943 alx 
member of firm, Sporseen & Associate, Engrs 

Stueser, Gustav (Assoc. M.), Pittsburgh, rs 
(Age 36) (Claims RCA 2.1 RCM 6.5) Sept. 1%i 
to date Structural Engr. and Squad Leader 
Dravo Corporation, Pittsburgh; previously ix 
Asst. Engr. (Bridge Engr.), Pittsburgh & Wes 
Virginia R.R. Co., Pittsburgh, Pa.;  Proces 
Engr., Budd Mfg. Co. of Philadelphia; Design 
ing Engr. and uad Leader, United Engrs & 
Constrs., Inc., Philadelphia, Pa.; with Pitts 
burgh-Des Moines Steel Co., Des Moines, Iowa 

Torer, Grorce Gatun (Assoc. M.), Ada, Oks 
(Age 45) (Claims RCA 11.1 RCM 10.0) Sep 
1931 to date Cons, Engr., Ada, Okla. 

Watriace, Donacp Sanrorp (Assoc. M.), Cher 
lottesville, Va. 46) (Claims RCA 4) 
RCM 15.6) Feb. 1922 to date with U.S. Geo 
oa. Survey, since Dec. 1945 as Hydr. Eng 

Watson, Jonn DarGan (Assoc. M.) Greensboro 
N.C. (Age 40) (Claims RCA 4.8 RCM 5.3) Dec 
1945 to date Cons. Engr., Greensboro, N.C 
previously Chf. a for J. A. Jones Constr 
Co., Charlotte, N.C.; Consultant to Norfolk 
Dist. Corps of Engr., U. S. Army; Asst. Prof 
of Civ. Eng., Duke Univ.; Asst. , Harvard 
Univ. 

Weoman, Leonarp Samust (Junior), New York 
City. (Age 35) (Claims RCA 3.2 RCM 56 
Oct. 1944 to date Cons. Civ. Engr., being Senor 
Partner, Leonard S. Wegman & Co., New York 

“ts. Engr. Office, Ne# 
mars. Asst. Res. Engr. with Bor 
ttan. 

Warts, Sarcent (Assoc. M.), Falls Church \* 
(Age 38) (Claims RCA 3.3 RCM 9.6) Feb. 1%: 
to date Engr., RFC, Washington, D.C; pre 


Wierscuem, Henry FRANK, Milwaukee, Ws 
(Age 46 )(Claims RCA 6.0 RCM 12.0) 1915 
date with Lakeside Bridge & Stee! Co. M& 
waukee, Wis., since 1936 as Chf. Structum 
Engr. 


APPLYING FOR ASSOCIATE 
MEMBER 


Anperson, Barrott Epwarp, Tooele, 
(Age 47) (Claims RCM 9.1) 1941 to date 
U.S. Army, at present as Lt. Col., being Liss 
Engr., Post Engr., etc.; viously Semior ¢ 
sociate and Mgr., John F. Covert \°. 


Ut 
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ing Home. - -- 
% Now that Johnny 'S coming N 


GIVE HIM PLENTY 


oF Hit JUBS *° > 


RIGHT NOW, on the home front, it’s up to 
city officials and leading engineers to do their 
¢ part in planning new municipal water mains 
and other public works projects. It’s one way 
« to have steady employment ready for local 
men when their present job is finished. 
By specifying Lock Joint Reinforced Con- 
” crete Pressure Pipe for water supply lines, 
sewerage and drainage, you can fulfill your 
promise to your own returning men. For, the 
Lock Joint Pipe Company is prepared to come 
to your town, set up a temporary plant and 
employ 90% of local labor. As most of the 
supplies and materials will be purchased lo- 
cally, there will be a direct benefit to your town 
merchants. As a result, a large proportion of 
the cost of the project will be spent right in 
your own community. 

For more than four decades Lock Joint 
Pipe has played a vital part in the majority 
of large diameter water pipe contracts in the 
United States. Now that Victory has come, we 


Jones Ces 
ol, Ha are ready to help you give your 
BA engineers, mechanics, carpen- 
Mow Yor ters, laborers and other skilled 
er. with Be workers the jobs they need. 
Char Whether your project is 
ve large or small, for the present or the future, 





your "phone call, telegram, cable or letter to 
any of our offices will bring a prompt reply. 


ry LOCK JOINT PIPE COMPANY 
Established 1905 
P. 0. BOX 269, EAST ORANGE, N. J. 
Denver, Colo. * Chicago, Ill. * Kenilworth, N. J. - Kansas City, Mo. - Rock Island, !!! 
Joplin, Mo. « Valley Park, Mo. - Cleveland, Ohio - Hartford, Conn. - Navarre, Ohi 
Lock Joint Pipe Company specializes in the manufacture and 
SCOPE OF installation of Reinforced Concrete Pressure Pipe for Water 
Supply and Distribution Mains in a wide range of diameters 
SERVICES os well as Concrete Pipe of all types for Sanitary Sewers 


Storm Drains, Culverts and Subaqueous lines 



































2 es a ee ee + eee ee 


— 





22 Civit ENGINEERING for April 1946 


Bancock, WILLARD FARRINGTON (Junior), Raleigh, 
N.C. (Age 29) (Claims RCA 3.5) 1940 to 
date with Civ. Eng. Dept., North Carolina State 
Coll., since 1942 as Asst. Prof. 

Batpwin, WrLLarp Justus (Junior), Atlanta, Ga 
(Age 34) (Claims RCA 4,3) Nov. 1941 to date 
Senior Engr., South Atlantic Div. Office, U.S 
Engr. Corps, being Head, Structural Sec.; 
previously Chf. Eng. Draftsman, Design Sec., 
Planning Div., Brooklyn (N.Y.) Navy Yard. 

Beam, Cuarites Howarp, Pittsburgh, Pa. (Age 
36) (Claims RCA 7.8 RCM 3.2) March 1934 to 
Sept. 1942 Draftsman, Surveyor and Design 
Engr., and Jan. 1946 to date Design Engr., 
Gulf Research & Development Co., Pittsburgh; 
previously with Army Air Forces finally as 
Major. 

Benke, Syivester Herman, Cleveland, Ohio 
(Age 42) (Claims RCA 13.7) Aug. 1944 to date 
Estimating Engr., Cleveland (Ohio) Elec. I! 
luminating Co.; previously Party Chf., Fraser 
Brace Eng. Co., Keystone Ordnance Works, 
Geneva, Pa.; Project Engr., and Project Super 
visor, WPA, in Cuyahoga (Ohio) Dist. Office, 
Operations Div. 

Bure, Tracy Auoustus, Baton Rouge, La. (Age 
45) (Claims RCA 12.0 RCM 5.1) 1922 to date 
with Louisiana Highway Comm,, since 1941 
as Head Bridge Draftsman, Bridge Design Sec. 

Conarp, Raymwonp Foss (Junior), College Park, 
Md. (Age 34) (Claims RCA 3.2 RCM 4.3) 
April 1941 to date Engr. Unit Comdr., Corps of 
Engrs., U.S. Army; previously Hydrographer, 
U.S. Geological Survey; Student ighway 
Engr., U.S. Bureau of Public Roads. 

Cornett, Russet Marsie (Junior) Minneapolis, 
Minn. (Age 34) (Claims RCA 1.0) July 1941 to 
date with Univ. of Minnesota, since 1945 as Asst 
Prof. Civ. Eng.; previously Instructor in Civ 
Eng., Columbia Univ., New York City. 

Epvetstern, Harry Atven, Brooklyn, N.Y. (Age 
36) (Claims RCA 3.5) June 1942 to Jan. 1946 
Lt. (jg), Lieut., and Lieut. Commdr., U.S. 
Navy; previously with Dept. of Parks, New York 
City, being Chf. of Party, Eng. Asst., and Res 
Engr. 

Eimgutst, Frans Gunnar, Chicago, Ill. (Age 46) 
(Claims RCA 7.1) Jume 1929 to date with Chi- 
cago, Milwaukee, St. Paul & Pacific R.R., Chi- 
cago, LIL, in various capacities, since March 
1945 being Asst. Engr. 


FP LANDERS, Rovat Catt (Junior), Lincoln, Mass 
(Age 35) (Claims RCM 4.4) July 1940 to date 
with Stone & Webster Eng. Corporation, Bos 
ton, Mass., being Draftsman, signer, and 
Squad Chf.; previously with Nepesco Services, 
Inc., Augusta, Me. 


Futter, Joun Drayton, Knoxville, Tenn. (Age 
41) (Claims RCA 5.3 RCM 1.0) Sept. 1944 to 
date Design Engr., Knoxville (Tenn.) Eng. Dept. ; 
previously with TVA. 


Guman, Rocer Hows (Junior), New York City 
(Age 31) (Claims RCA 6.7) May 1937 to Feb 
1942 and Nov. 1945 to date with The Port of 
New York Authority, since Nov. 1945 Asst. to 
Director of Port Development; in the interim 
Ensign to Lieut., U.S. Navy. 


Gop, Mrcenaet, Chelsea, Mass. (Age 31) (Claims 
RCA 5.7 RCM 1.5) Jan. 1944 to date Asst. Engr 
(R), U.S. Public Health Service; previously 
instrumentman, Massachusetts Highway Dept.; 
Structural Draftsman and Structural Steel 
Designer, Stone & Webster Eng. Corporation. 


Goury, Mrturs Ray (Junior), Springfield, Ii. 
(Age 35) (Claims RCA 3.7) March 1942 to Nov 
1945 Ist Lieut. and Capt., Field Artillery, U.S 
Army; previously and at present with Illinois 
Dept. of Public Health, Div. of San Eng., seeing 
field, I11., being Dist. Engr. and Asst. Eng 


Haoar, CALLAWAY, Lawrence, Kans. (Age 42) 
(Claims RCA 5.8 RCM 2.6) Jan. 1945 to date 
Supt., Water Dept., Lawrence, Kans.; previously 
with Malaria Div., U.S. Public Health Service. 
under Missouri State Board of Health; Chf 
Engr. and later Mgr., Ashley Div., General Avia- 
tion Equipment Co., Wilkes-Barre, Pa.; Supt., 
Water Dept , Boonville, Mo. 


Heroesson, Axet Leste, Indianapolis, Ind. 
(Age 41) (Claims RCA 8.9) Feb. 1935 to date 
with Indiana Highway Comm., in various capaci 
ties, since Sept. 1945 being Asst. Engr. of Bridge 
Design. 

Hotmxs, ROBERT STRATTON (Junior), Washington, 
D.C. (Age 33) (Claims RCA 4.5) May 1941 to 
date with U.S. Army, at present as Major, being 
Chf., Motor Vehicle Safety Sec., Safety Branch, 
Provost rs, General's Office, War Dept., 
Washington, ere with National 
Conservation | ew York City. 


Hoop, James Epwarp (Junior), Norfolk, Va 
(Age 35) (Claims RCA 6.5 RCM 2.4) Feb. to 
Aug. 1943 and Dec. 1945 ‘to date Gen. Supt., 
Boney Constr. Co.; in the interim with Corps 
of Engrs., U.S. Army, as Ist Lt., Capt., and 
Major; previously Engr., Tidewater Constr. 
Corporation; Engr., C. A. Didden Co. 


James, Ciype Noste, Jr. (Junior) Lubbock, Texas 
(Age 32) (Claims RCA 10.2) Feb. 1944 to date 
Engr.-Partner, Lubbock (Tex.) Eng. Co.; pre- 
viously with U.S. Engrs., South Plains AAF Lub- 


bock, finally as Assoc. Engr.; Res. Engr. French 
& Pruit Co. 


Jounson, STrantey Latnror, Hastings-on-Hud- 
son, N.Y. (Age 36) (Claims RCA 3.5) Nov. 
1945 to date Chf. of Survey Party, Parsons, 
Brinckerhoff, Hogan & MacDonald, New York 
City; previously Major, U.S. AAF, CBI Service 
Command; Shaft Engr., Pleasantville Constrs., 
Inc. (Spencer, White & Prentis, New York City). 


Kenprick, Joun Starrorp, Victoria, BC., Canada 
(Age 28) (Claims RCA 1.4) June 1938 to March 
1942 and Aug. 1945 to date with Water Rights 
Brench, Govt. of British Columbia, finally as 
ut. Engr.; in the interim with Royal Canadian 
Navy. 


Lonc, Joun Freperitcx (Junior), Hannibal, Mo. 
(Age 35) (Claims RCA 6.2) July 1943 to Jan 
1946 with U.S. Army overseas; previously with 
U.S. Engr. Dept., finally as Asst. Engr. (Civ.). 


Lustseaper, Enwarp EManvust (Junior), Brooklyn, 
N.Y. (Age 27) (Claims RCA 4.0 RCM 1.8) 
Feb. 1942 to date Engr., Atlas Architectural 
Constr. Co., Inc., New York City; oy 
with Psaty & Fuhrman, Inc., New k City 
as Asst. Supt., Estimator and Expeditor. 


Mann, Ricwarp Lesiize, Washington, D.C. (Age 
33) (Claims RCA 4.3) June 1939 to date with 
CEC, USNR, being Lieut. (jg), Lieut., Lieut 
Comdr., and Comdr., since Dec. 1945 on staff of 
Army Navy Explosives Safety Board, Washing- 
ton b 


Mitier, Rosert Boyp (Junior), Chehalis, Wash. 
(Age 35) (Claims RCA 9.0) Dec. 1945 to date 
Asst. Agri. Engr. P-2, SCS; previously Ensign, 
Lieut. (jg), and Lieut., USNR; with SCS, USDA. 


Moats, Harotp Ler, Seattle, Wash. (Age 37) 
(Claims RCA 7.6) March 1934 to date with U.S. 
Engr. Office, since June 1944 being Engr. and 
Senior Engr., Hq., Alaskan Dept., Office of 
Engr. 

Morcan, Russett, Mt. Vernon, Ohio. (Age 40) 
(Claims RCA 4.1 RCM 5.5) Dec. 1945 to date 
Senior Engr. with Div. Engr., U.S. Div. Engr. 
Office, Columbus, Ohio; previous! — Bureau 
of Yards & Docks, U.S. Navy, Washington, D.C.; 
Associate Engr. and Engr., with Div. ingr., U.S. 
Div. Engr. O ce, Cincinnati, Ohio. 


Morris, Irvin Danret (Junior), Colville, Wash. 
(Age 35) (Claims RCA 1.5) Feb. 1943 to date 
with CEC, USNR, being Ensign, Lt. (jg), and 
since Nov. 1945 Lt.; since Oct. 1945 serving as 
Operations Officer; previously Engr., Davis 
Dam Bldrs., Kingman, Ariz.; Cost Engr., 
Contrs., Pacific Naval Air Bases; Jun. Engr., 
Bureau of Reclamation, Denver. 


Murpny, James Parerck, Springfield, Ill. (Age 31) 
(Claims RCA 3.1 RCM 4.8) Jan. 1946 to date 
member of firm, Crawford, Murphy & a=: 
Cons. En , Springfield, Ill.; previously 
way Tra “Engr., War Dept., ETO; Senior 
Asst., Traffic Engr., Traffic Eng. Bureau, Detroit, 
Mich.; Jun. Engr. to Associate Engr., U.S. Engr. 
Corps, Detroit, Mich., and Massena, N.Y. 


Natact, Dante, San Francisco, Calif. (Age 51) 
(Claims RCA 4.1) July 1943 to date Associate 
Civ. Engr. P-3 Structural, Alameda (Calif.) 
Naval Air Station, Public Works Dept.; pre- 
viously with U.S. Engrs., being Chf. Eng. Drafts- 
man (Civil), and Asst. Civ. Engr. P-2; in private 
practice as Architectural Designer, San Fran- 
cisco, Calif. 


Ne vson, Georce ALwert, (Assoc. M.), Carderock, 
Md. (Elected Oct. 14, 1935) (Age 33) (Claims 
RCA 8.1) March 1941 to date with U.S. Navy, 
being Lt. (jg), Lt., Lt. Comdr., and since Feb 
1946 Comdr., being Public Works Officer, David 
W. Taylor Model Basin, Carderock, Md.; pre- 
viously Asst. Hydr Engr., The Panama Canal, 
Special Eng. Div., Balboa, CZ 


Ocvrrk, Frep WILLIAM (Junior), Ithaca, N.Y. 
(Age 32) (Claims RCA 3.3) Dec. 1940 to Dec. 
1944 and Nov. 1945 to date with Cornell Univ., 
since Dec. 1942 as Asst. Prof. of Aeronautical 
Eng.; in the interim with Johns-Hopkins Applied 
Physics Laboratory, Silver Spring, Md. 


OuvtmMan, Roy Epwtn, Minneapolis, Minn. (Age 
34) (Claims RCA 5.5 RCM 0.9) June 1938 to 
Feb. 1943 and Jan. 1946 to date with U.S. 
Geological Survey, as Jun. Asst. and Associate 
Hydr. Engr., Water Resources Branch, St. Paul, 
Minn., and Washington, D.C., in the interim 
Ensign, Lt. (jg.), and Lt., U.S. N.R. 


Orp, Mervin James (Junior), Alhambra, Calif. 
(Age 34) (Claims RCA 3.0 RCM 2.8) Sept. 1937 
to date with U.S. Engr. Office, Los Angeles, 
Calif., finally as Engr., being Head of hydrology 
subsection. 


Perry, NicuoL_as Ropert, Denver, Colo. (Age 27) 
(Claims RCA 7.6) March 1943 to date with CEC, 
Bureau of Yards & Docks, U.S. Navy, since 
Nov. 1945 as Asst. Civ. Works Engr. and Officer- 
in- ~Chg. of Constr.; previously — of firm, 
N. G. Petry, Gen. ‘Contrs., ta — 
Petry-Cook, Contrs.; with N. Petry 
Denver, Colo. 


RACKLE, ans Paxton, Cleveland Heights, 
Ohio. Age 3) (Claims RCM 6.1) March 1937 
to Sept. 3 and Jan. 1946 to date with Geo. 



























VoL. 16, No., 


Rackie & Sons Co., 1 Sertant bein 


in the 8A SPs’ cand Coast 
Dept., Washington, Bc 


i 
fi 


RatcHye, JoHN FREDERICK, Helena, M 
30) (Claims RCA 6.9 RM s0) oe (Ae 
1942, and 1945 to date with M Montana i Ba 
Dept., in various ca; 1945 as 
Engr.; in the int incerta Lt and C Capt, i 
CAA.” e. WPA 


Retry, Ropert Bonaparte, Dallas, 
41) (Claims RCA 7.9 RCM 1.0) - 
So Se Dae Engr., Powell & Powell, Engr 

— ex.; previously Supt., Austin nm Road Cy 


des 
EF 


RIPPSTBIN, RAYMOND CHARLEs, San A 
(Age 36) (Claims RCA 4.8 RCM i 6) iy ki 
to date with Corps of En : 
Major and a Nov. 10a) Le Lt. om 
viously Asst. + = Bags. 6 
aa Ra Scare 
ex. 
Rospsins, Eowin Guy (Junior) Chicag 
30) (Claims RCA 6.1 RCM 0.4) Angi 
date with U.S. Navy, finally as 
Public Works Dept., U.S. povel aa 
a oe Hueneme, Calif.; sane 
emen esearc’ 
Association, Chicago, — a 
SCHBINMAN, Morris, 


—— Jun. Naval Archt., Asst. 
nd Associate Naval Archt. 


denen: Tuomas Francts (Junior 
(Age 31) (Claims RCA 5. a ce 


SITLER, WiLtarp Stamey (Junior), Millersbury 
Pa. (Age 30) (Claims RCA 4.1 aca 
1940 to Jan. 1946 with US. Oo ge 
present Major, being Chf. of Sec. of Air leetale 
tions Div. of Hqs. F; at present on termina 
leave. 

Skow, Firoyp Artuur, Ames, Iowa. (Age 3 
(Claims RCA 2.4) Jan. 1941 to date with US 
Army, being Ist Lt., oat: Major, Lt. Col 
and since . 1945 Col. (on terminal kav 
Sco Agr. Engr. P-1, U.S. Erosion Servic 


SMBLSER, Paut Epwarp (Junior), Mobile, 
(Age 34) ee RCA 4.9) June 1942 4- 
with Corps of Engrs., U.S. Army, being !si L: 
and Capt.; ; previously with U.S. Engrs., finally « 
Prin. Eng. 

Smita, James Henry, Denver, Colo. (Age 
(Claims RCA 4.4 RCM 3.8) Nov. 1928 to date 
with U.S. Bureau of Public Roads, Since | 
1943 as Highway Engr. 

SOUTHERLAND, Henry peLeon, Jr. (Junior), A? 
San Francisco, if. (Age 34) (Claims RCA ii 
RCM 2.8) May 1942 to date with U.S Army 
finally as Lieut. Col., being Chief of Require 
ments Sec., Ord. Dept.; previously Jun w! 
Asst. Engr., TVA. 


Spagper, Haroip Joun, Chicago, Ill. (Ag ” 
(Claims RCA 6.5) Nov. 1944 to date Sales Lar 
San Eng. a . The Dorr Co., Chicago. | 
previously t. and Major, Anti-Arcrat 
Artillery A cae. Dist. San. Eng., Illinois Dept 
of Public Health, Dist. 14. 


Staats, Henry RYAN, Portland, Ore (Age + 
(Claims RCA 7.0 RCM 5.4) June 1936 to Ja 
1937, Oct. 1938 to Nov. 1942, and Jan. 19 © 
- , a with U.S, Engrs., since Jan. 1946 as Heat 

Portland Dist. ; in the interim Capt 
ptege oN , US. Army; Asst. of Chi. Los 
tion ion owe. gon Highway Comm 


Stewart, Joun Ropertson (Junior), Jobasse 
burg, South Africa. (Age 35) (Claims nae 


RCM 1.4) Aug. 1945 to date Eng. Asst. 


art, Shand & Oliver, Cons, Engrs., Jo . 
burg; previously with Engr. Corps, South 4! 
can Army, being Lieut., pt., and Majer 


woreee, Herspert RAayMonpd (Junior), Birming hse 

(Age 34) (Claims RCA 6.9 RCM 1.5 Je 

oti to date with Corps. of Engrs., US Army 
retired as Lt. Col.; previously with TVA 


Strrekert, Roy Rosert, Houston, Tex Age 45 
Se RCA 2.2) April 1929 to date with | - 
Oil Corporation, Houston, Tex., since Feb. 1 

as Chf. Draftsman, Civ. Eng. Dept 

Tasman 


THOMAS, “ag «| HaArRpstAFF ener’ Sept 
Australia. 34) (Claims RCA 7.) 
1938 to ‘se nior Asst. Engr Hydro- 
Comm., rey Tasmania. 


Turarr, Harrison Francis (Jusior in 
Il. (Age 36) (Claims RCA 4.1 RCM oe 
1940 to date with CEC, USNR, finally 4s a 

viously Design Engr., Standard Ou 
Whiting, Indiana. 


Torrence, Cart Linpen (Junior) 
(Age 34) (Claims “ss A 6.7) Nov 
Engr., Real Estate & Eng. > 


Chicag® 


Richmond Ve 
1945 to date 


rvices, Southes 


m 
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tilities Sy» 


ul Adv. Baw 
eviously § 
land Ceme 
\ Age 
ite with off 
Previous 
rd, New y rk 
Naval Arch 
Pt. Wyne, Io 
3.8) June 19 
nee April 1%! 
sas City, } 
1937 to da 
Lies, simce De 
Millers 
CM 2.0) & 
z- ners Nineteen lines of 48-in. concrete pipe replaced a 200 ft. highway 
oh ai Gone bridge in Effingham County, Georgia. Scott Construction Co., 
Thomasville, Ga., contractors. Project directed by D. D. Hankins, 
va Ag division engineer, Georgia State Highway Department. Pipe sup- 
— " t plied by Scott Concrete Pipe Company, Savannah. 
Sresien Joints being sealed in multiple 48-in. concrete pipe conduit to 
replace old trestle bridge in Effingham County, Georgia. 
1942 
1gTs 
CONCRETE PIPE CULVERTS 
| 
z ial j f brid 
| Effect substantial economy in replacement of bridges 
Ant ry ry ‘ . . M4 4 
| NSTALLATIONS of multiple concrete pipe by smooth interior surface. 
" conduits have demonstrated substantial Simplicity of installation means 
e( onomies in replacement of worn out high- moderate first cost. 


way bridges. 
Durability has been proved by many 
Conerete pipe culverts serve equally well vears of service on thousands of 


under deep or shallow fills because they have miles of state and county highways 
© . . < ~_e 


ample strength for the most severe load or 


eit Write this Association or any of its members 
act, . 


for informative literature on uses of concrete 


( nere . ; > . » . « >» ¢£ ; > . . . . 
oncrete pipe culverts are a good invest- pipe for airport, highway or land drainage 


ment { r an « ith ‘ aC >. . 
or these additional reasons: systems or culverts. List of our members fur- 


Maximum hydraulic capacity assured nished on request. 


AMERICAN CONCRETE PIPE ASSOCIATION 


228 North La Salle Street « Chicago 1, Illinois 

































































24 Civit ENGINEERING for April 1946 Vou. 16, No, 
States Cooperative, Inc., Richmond; viousl RA e 
are and yo Designer, mend. 19435 G DUATE a 
Fredericksburg Potomac R.R., Richmond; , 
with Cruickshank’s Iron Works, Richmond yg yy RECENT BOOKS 
Vu.ouss, Woo ry yr. of South Africa ree ay N . 
(Age 41) (Claims RCA 3.8 RCM 7.1) Nov. 1944 MacoMBER, RONALD GipBs 24 : 
to date Town Engr., Volksrust, Transvaal ; pre- 2 a _ Ps books donated by the Publishers ang 
viously Town Engr., Beaufort West Municipal. ? filed in the Engineer ing Societies Li 
ity, being Design and Constr. Engr. 1944 GRADUATE or in the Society's Reading Room Noes 
Von Secogern, Marvin Emr, Mobile, Ala. (Age regarding boo take oS 
35) (Claims RCA 3.6 RCM 1.0) Jan. 1942 to RENS. POL. INST. des i pn Be a from the 
date Associate Engr., U.S. Engr. Office, Flood (BCE) mselves, edited by the staff of the Soe: 
<r eg ag ye oars Office of el or of the Library. in the Li 
Q! xen.; Jun. Hydr. Engr., U.S. Forest Ser- Ww NS, n T ( . 
| ee Danuas” Cale. 4 ATKINS, Joun Tuomas (24) pg — by mail by Society member; 
' nm , ' : or a small handling cha ; 
Wan Hino, N.G. Cambridge, England. (Age 29) = J 9 rge. 
} (Claims RCA 1.6) Jan 11945 to date Research 1945 GRADUATE 
| Student, Univ. of Cambridge, England; pre- ~ , . » — ——————_ — 
| viously Asst. Engr., Sir Robert cAlpine & CORNELL UNIV. a 
Sons, Ltd., London, England; Asst. Engr., The (B.C.E.) 
| Motherwell (Scotland) Bridge & Eng. Co., Ltd. Hypropynamics, 6 ed. By Sir H. Lamb, p, 
Row ey, Lyte Brssor (21) Publications, New York, 1945, 738 ~, 
Women, Lewaes Dee, ~~ Bosanetine. Cum tabling, © X 6 in., cloth, $4.95. This po.. damn, 
(Age 39) (Claims “A 4.7) May 1929 to date 9, y ing sixth editior of thi reprint. 
y with California Div. of Highways, at present MASS. INST. TECH. the classical theaties of the anntaet work og 
| ae Associate Righaey Engr., since Sept. 1944 (B.S. in C.E.) and These i t tne liga 
dist ydraulic Engr. : underlie many present-da i : 
Gonz -R _E ‘ : ¥ Practical applicatiog 
| Weep, Sam Aven, San Antonia, Tex. (Age 41) mainte anienen.: cai = pat ay = thoroughly and with mathematic: 
(Claims RCA 9.0) Dec. 1944 to date Capt., Se tee mote ng the special topics 
San. Corps, U.S. Army; previously San. Engr., UNIV. OF ILL. moti > 4 tidal solids through a liquid Voter 
| Service Command Engrs. ce, Hq. 9th Service (B.S. in C.E.) ae, OSS Cee Ware, 
| Command, Fort Douglas, Utah; San Engr - 
; San. Eng. Dept., Golden Gate International Jack, RoNALD ALEXANDER (21) National R hc ; 
Exposition; with Eng. Dept., City of Oakland, . —— Pressedites ae Ressarcy 
Calif. OKLA. A. AND M. COLL. Meeting, 1944. Edited bo Be yoo Asma 
! Weren, CLarence Benninc (Junior), Pottstown, (B.S. in C.E.) F. Burggraf. National Research Council, 7] 
| Pa. (Age 30) (Claims RCA 0.7 RCM 1.7) Constitution Ave., Washington, D.C. isi: s4 
i June 1941 to Jan. 1946 with Corps. of Engrs, MaAxrin, Ccarence Kerrn (24) pp., illus., diagrs., charts, tables, 9°/, x ¢: _ 
' U.S. Army, being Engr. Staff Officer, Executive cloth, $5. Some fifty papers and reports. — 
| Officer, Commanding Officer, since April 1945 Lt. PURDUE UNIV cluded in this annual volume, broadly clani 
Col.; previously and at present with Bethlehem A ost under the following headings: economics — 
Steel Co (B.S. in C.E.) administration; design; materials and — 
| Wurre, Rosstrer Lawrence (Junior), Los Angeles Heaty, Joun Josern (20) Se “7 Operations; sus 
j Calif. (Age 29) (Claims RCA 4.7) June 1940to, Kinper, Witttam Evcene (20) sanee a conte is Special projects. A wik 
date with USED, Los Angeles, Calif., since Jan.  Linptry, Joun Francts (20) frees actual penation "The engage 
1946 as Engr. (Structural) (P-3). brief information about the activities of the Hye 
Woopwarp, Dovoras Russect (Junior), Salt Lake 1946 GRADUATES way Research Board. ; 
: City, Ag (Age 34) Sr nay RCA “4 May to 
Oct. 1935, Nov. 1936 to May 1942 and Jan. 1946 . y ye 
to date with U.S. Geological Survey, since Jan CALIF. INST. TECH. PracticaL DESIGN HANDBOOK FoR Enoueus 
1946 as Asst. Engr. P-2, Water Resources (B.S.) By o Sibulee. Clarke & Courts, House 
ranch; in the interim Lt., Capt., and Major, i ' . ex.), 5. Paged in sections, d .» Charts, 
U.S. Army; San. Engr., State Dept. of Health, {#erAnD. Fume Ravn (20) tables, 12 X 9 im., paper, $6. The earlier edtnm 
New Hampshire MerxNner, Grorce Donato, Jr. (20) of this compilation of design data and formuls 
Foote, Ropert WARREN (20) covered the following: Strength of material: 
APPLYING FOR AFFILIATE a ‘ steel and concrete structures; pressure at 
UNIV. OF FLORIDA vacuum vessels, piping and metals; hydraulics 
Wrson, Cuartes Rupp, Beaverton, Ore. (Age (B.C.E.) and heat transfer; mathematical tables and js 
48) (Claims RCA 7.2 RCM 5.0) Jan. 1942 to oe eral engineering formulas. The book now inciuds 
' date Sales Mgr. and Field Supervisor; previously Currey, Joun ROBERT (26) the formerly separate publications on aerial cae 
Sales Engr., man Lumber Sales Co. tramways, refin iping, and modern welds 
a eae oe 3 INIV. OF steel structures “RST Material has also bees 
APPLYING FOR JUNIOR UNIV. ILL. added on Vierendeel bridges, television towen 
(B.S. in C.E.) hangars, prestressed concrete tanks, hydrulk 
Foster, Rott Banister, Bethlehem, Pa. (Age dams, and the construction of nomographs Mat 
29) (Claims RCA 1.0) Aug. 1941 to date with Amee., ALAN JosEPH (20) of the material is in the form of tables and chars, 
Bethlehem (Pa.) Steel Co., since March 1944 as Berke, CHARLes JouN (20) with such explanation as is considered necessary 
Jun. Designer. ae — —— $39) ' 
, : : HALKBR, WILLIAM RANDOLPH ) 
Jacows, Mutarp Worrorp, Sierra Madre, Calif. Gioie Jerry Leo (20)  Ratroap Avenve, Great Stories and Legends d 
(Age 27) (Claims RCA 4.5) Oct. 1945 to date G A (22) American Railroadin: By F. H. Hubbard Me 
' Structural Engr., Latisteel, Inc., Pasadena, oosmmen —s (22 G Hill Book Co S hicth ‘Ho Divisian 
Calif.; previously with Lockheed Aircraft, Bur- #sensreerr, Ricuarp Henry (20) lon Ve teu Stab. i 
bank, Calif., finally as Senior Stress Analyst Levey, Beatram 21) New York end Londen, 1900, S16 10. Oe 
: : “ : 7 Lrrvin, Ropert Lowetr (20) maps, 9 X 6 in., cloth, $3.75. The author of ths 
Neserr, Harrison Scott, Richmond, Va. (Age Masuaw, Lane Hicks (20) new book on railroading and railroaders has « 
26) Dec. 1945 to date Engr., Grade 6, Virginia PaypeNn, Neat FRANKLIN (25) lected his material with an eye for the entertam 
Dept. of ye viously with Corps. of Prcxerr, Jesse MALCOLM, Jr. (20) ing. Among the stories and legends are author 
Engrs., U.S. Army, finally as Lt. Col. PuNnpDERSON, Ropert Pruett 130} tative versions of old favorites, as well as a vant? 
Otrvero, Humperro, Jx., Guatemala, Guatemala. Retvnarp, Ropert Freverick 25) of lesser-known and obscure items from the ‘al 
(Age 27) (Claims RCA 1.7) Aug. 1945 to date Rotter, Max Evcene (23) hist of the period. The book is we! '® 
| Chi. Designing Engr., Sanitation Projects of Sevier, Jimmy WARREN (21) trated by contemporary portraits, drawings, = 
' Servicio tivo Interamericano de Salud Surrxa, Ricwarp Leroy (20) photographs. 
Publica; FO ag ped graduate student; Engr. Stone, RayYMonD Maurice (20 
Design Roosevelt Hospital, Gastemmale: Turner, Haro_p Evcene (21 F E a 
Asst. to Chf Engr., Malaria Control works made WAcsTon, ELMER JAMES (20) Sreetways or New Enoranp. By A PF. Haron 
by Servicio Cooperativo in Port San Jose, Gua- Creative Age Press, New York, 1046. 40! 9 
presse UNIV. OF KANS illus., 81/4 X 5i/s im., cloth, $3.50. Fin! Ut 
RaAsMusSSEN, ALFrep Evcene, Des Moines, lowa. ; = 3 pas projected series covering the American Ptr 
i (B.S. in C.E.) this book presents a detailed history of the m= 
(Age 28) (Claims RCA 2.7) Sept. 1941 to date ng Fe estherwise. which occopl 
with U.S. Army, being 2d Lt., Ist Lt., Capt., Kenny, Forest Roperr (23) a N eed Beginning with the 
and Major; previously Instrumentman, Contact P yy na ne <9 t of Quincy, Mus 
Engr., Inspector, and Office Engr., Natural Gas - on Geet eye = ict: the struggles. 
Pipeline Co. of America. MO. SCHOOL OF MINES in 1826, the author depicts 1 to the growth @ 
(BS. in C.E.) cesses, and failures incidental to the Ne# 
1941 GRADUATES ea: the present-day setwosk i pare, bibloentl 
“ . 3 5 . m-page Sue 
Matnews, Raven ANDREW (24) a ay A. Mm. add to the value of the bot 
GA. SCHOOL TECH. 
(B.S. in Arch. Eng.) PA. STATE COLL. a 
Age (B.S. in Arch. Eng.) Prepared by the Mathematical Tables 
ALTOBBLLIS, JULIAN ARTHUR (26) Kuprorr, Marvin James’ (22) pesmens under the poe aria Ay 
ureau Standards, + J* ae 
ORE. STATE COLL. VALE UNIV A. N. Lowan, Project Director. ~ 
(B.S.) (B.E : versity Press, New York, 1945. pp. ¥ 
.E.) tables, 11 X 71/s im., cloth, $5. Der 
Gatiacuer, James Anprew, JR. (27) Buca, Grorce QueNnTIN (20) — Ba —— —- c ates motion an¢ 
ene yo yo R a8 : cet Gheeey in spherical coordinates, wits 
9 N EHRING, EpmunD KENNETH RoBertT poten - tea 
1942 GRADUATES Qurwey, CHartes Frepericx, Jr. (20) present volume of a aoge ey of 


' Ww _B H ,i 

MANHATTAN COLL. moncemeee a ie gendre functions to, about 9 A 
a nel The Board of Direction will consider applica- at interva -4- : slati 

(B.C.E,) tions in this list not less than thirty days after the improve the process of interpolatie® 


Fiynn, Joun Mires, Jr. (26) date of issue. f 
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Where’s the water going to come from? 








or the housing development that is to rise on the slum 
clearance site... for the municipal swimming pools . . . the 
new industries—for the scores of demands soon to be made on 


He the water supply of the postwar community, better water and, 
be os quite probably, more water is going to be needed. 

++ lhe ideal water for industry and householder, of course, is 
—— soft... clear... iron-free. Permutit* equipment provides this 


kind of water. When space is at a premium, compact Spaulding 
Precipitators or Spiractors not only offer the most modern form 
of lime soda treatment, but cut space requirements to one half 
or even one guarter of older style water treatment plants. 






Find out how Permutit can serve your community, Full par- 
whic! . . s é 4 
nning ticulars will be furnished gladly to you or your consultants. 
ne 2 é ; ¢ 4 > : 
tr Write to The Permutit Company, Dept M4, 330 West 42nd 
- Cer , 7 > . . . PERMUTIT SPAULDING PRECIPITATOR removes 
Street, New York 18, N. Y. or Permutit Co. of Canada, Ltd., water hardness, dirt and color by the sludge 
o Montreal. ®Trademark Rea. U. S. Pat. Off blanket process. This new-design equipment 
a ite ahi hi cuts detention time, saves chemicals, takes 
only half the space of former methods. Pres- 
Pa ent installations handle up to 120,000,000 
a gallons daily. 
p of he - 
pp. =" y 3 
Legene »- RMU i 
nad . 
ig Nigga la tiga Magy 


























———————————————————————————————————_—————— 
Kngineering Societies Personnel Service, Inc. 


New York 
8 W. 40 Sr. 


pay a placement fee in accordance with the rates as listed by the Service. These rates have been established in order to maintain an efficient 


non-profit personnel service and are available upon request. This also applies to registrants whose notices are placed in these columns. 4 


CHICAGO 
211 W. Wacker Dr. 


The items listed below have been furnished by the Engineering Societies Personnel Service, Inc., which is under the joint 
of the Four Founder Societies. This service is available to members and is operated on a cooperative, non-profit basis. In ween 
tions advertised by the Service the applicant agrees, A actually placed in a position through the Service as a result of these advertisement 4 


DETROIT 


replies should be addressed to the key numbers indicated and mailed to the New York Office. 


A weekly bulletin of engineering positions open is available to members 


or $10 per annum, payable in advance. 








MEN AVAILABLE 


Civim Enoineer; Jun. ASCE; B.S., 1938; 
age 31; single; engineer officer recently sepa- 
rated from the U.S. Army. American citizen of 
Chinese extraction. Experience in engineering 
personnel and office management. Formerly 
with U.S. Engineers on flood control and high- 
way work. Desire eventual placement in China 
with American engineering firm with interests 
in China. Available for training in company on 
engineering procedures and policies. C-247. 

Crvi, ENGinger; Jun. ASCE; BS. in C.E.; 
C.E.; age 29, married; 3 years’ experience in soil 
stabilization and soil mechanics research; ad- 
ministrative experience; able to direct work; 
desire position in highway construction. De- 
tailed qualifications upon request. Available in 
July. C-248 

ENGINeer-Executive; M. ASCE; 18 years’ 
experience in planning and executive direction of 
construction. Successful in organization and ad- 
ministration of technical and administrative per- 
sonnel. Energetic, excellent health, can produce. 
Wide contacts. in engineering, construction, 
Army, and Government. Interested in joining 
firm of engineers or contractors as partner or 
associate. C-249 

Cotonst; Assoc. M. ASCE; age 36; B.C.E., 
1932; law diploma (extension) 1943. Registered 
civil engineer and land surveyor; 5 years in execu- 





WANTED 


Civil Engineer, Architect 
or equivalent experience, 
capable of practical appli- 
cation and original think- 
ing for research on build- 
ing material uses in Re- 
search and Development 
Department of progressive 
expanding organization, 
producing building ma- 
terials. New York Metro- 


politan area. 


Send résume to 
Box Number 1616 
“Civil Engineering 
33 West 39th Street 
New York 18, N. Y. 




















EE OVOVVOVO 


tive position in Army; 1'/: years in civil affairs 
in Orient; 9 years on highway construction and 
surveying. Desire ition in engineering sales 
or personnel administration. Available April 1. 
Location, immaterial. C-250. 


Crvm Destcn Enotnegr; Assoc. M. ASCE; 
20 years’ experience in design of dams, spillways, 
power houses, appurtenant reinforced concrete 
structures, outlet works, penstocks, tunnels, 
pipe lines. Work consisted of preliminary and 
final design, supervision of design, preparation of 
estimates, administration. Desire position with 
future, preferably East or South. Salary de- 
pendent upon future and location. C-251. 


Enctneer; Jun. ASCE; age 28; married; 
B.S. in C.E.; registered; veteran; one year of 
experience in highway construction and sanitary 
engineering; 4'/: years’ industrial engineering, 
Ordnance Department, U.S. Army. ater as- 
signment entailed plant administration, quality 
control, inspection, research, and preparation of 
specifications. Desire position in imeering or 
inspection department of industrial nt or field 
work on construction. Southwestern United 
States preferred. C-252. 


Crvm Enornesr; Jun. ASCE; age 24; mar- 
ried; graduate C.E., 1943; 1'/2 years’ experi- 
ence in engineering office of structural steel con- 
cern; 2'/: years’ service with the Corps of Engi- 
neers. Desire position in design and field investi- 
gation work with municipality, industry, or con- 
sulting engineer. Available immediately. C- 
253. 


Lr. Commanper, CEC, U.S.N.R.; Assoc. M. 
ASCE; graduate; 44; married; 15 years as engi- 
neer in charge of the design and construction of 
land development organization, including roads, 
water supply, sewerage, waterfront, buildings, 
etc.; 2 years foreign work on highway, water- 
front, water supply, and airport construction; 
and 3 years overseas on U.S. Navy technical 
assignments. Available immediately. Desire 
permanent connection. C-254. 

Crvm Enocrneer; Jun. ASCE; age 29; single; 
graduate of Georgia School of Technology, 1938; 
5 years as officer in U.S. Army Air Corps; 18 
months’ experience in construction of steam 
power plants; 18 months’ experience in general 
construction work. Desire position with con- 
sulting engineering or contracting firm located in 
Southeastern states. C-255. 


SrrucruraAL Desicner; Jun. ASCE; 26; 
B.S. and M.S. in C.E.; married; 2 years’ teach- 
ing experience; 1 year in aircraft design; 2 
years on design of all types of construction; 
specialized in indeterminate structures. Loca- 
tion, Western states only. C-256. 


Major, Corrs or ENGIngers (RESERVE); 
Assoc. M. ASCE; B.S. in C.E.; 41; married; 
3 years’ highway engineering; 3 years’ municipal 
engineering, including pavements, airfields, sew- 
ers, and water distribution systems; 4 years on 
drainage and flood control; 3'/2 years in ad- 
ministration of office engineering works; 62 
months’ active military duty. Desire position 
in West or Southwest. Professional record 
available. C-257. 


Army Capratn, Sanitary Corps; Assoc. M- 
ASCE; age 41; M.S. in sanitary engineering; 
13 years’ experience in the operation of water 
and sewage plants; 3 years in Army sanitation. 
Desire design position ig operation, public 
health, or with manufacturer of water and sew- 
age works equipment. C-258. 


Crvm ENGINeER AND ASSISTANT PLANT ENGI- 
NEER; Jun. ASCE; 27; C.E. degree, 1941; 
1'/. years surveying, aerial mapping; 3 years 
design, estimating, and construction of large 
aircraft plant and facilities; 6 months Naval 
ship superintendent. Available upon discharge 
in May. Location preferred, Midwest, south of 
Cincinnati and Kansas City. C-259. 


Crviu.“Enorneer, Assoc. M. ASCE; B.S.C.E. 
and C.E.; licensed, Massachusetts; 31; married; 
7, years, AUS, Corps of Engineers. Assignments 
involved concrete design, construction, super- 
vision, Post maintenance, preparation of plans 
and specifications, contracts, and work as office 
executive. Desire position with engineering 
firm or as instructor in civil engineering, New 
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of the cooperating societies at a subscription of $3 per quarle 



































































San FRANCISCO 
57 Post Sr. 


England, New York, =< Pennsy!vania. Ava 


able May 1, 1946. C-2 


Crvm anp MecCHANICAL ENGINEER: Ck 
married; with 25 years’ experience on. oe 
and dam construction, pile driving, cofferdam ma 
other waterfront work. Location sealord 
western United States. C-261 


Civit Encrneer; Assoc. ASCE, 37. 
16 years’ experience on irrigation design ani 
construction, both sprinkler and gravity. Hi» 

ment position. Desire to locate ip the 
Southwet. Available four months’ notic 
Complete experience data upon request. (¢ 4) 


Grapvuate Crvit ENGINEER; Jun. ASCE. o» 
26; 2 years sub-professional experience in }, 
draulic work with the U.S. Geological Survey 
4 years as Engineer officer in the US. Many 
Corps. Desire connection with constructioo « 
engineering consulting firm. Wil! be availiy 
about May 1, 1946. C-263 


PosiT1ons AVAILABLE 


CONSTRUCTION Executive thoroughly expen- 
enced in every branch of building constructin 
estimating, and field work. Must be an abe 
negotiator and capable of assuming full resp: 
sibility for large —_— and private. Wn 
stating salary desired. Location, New Yoi 
N.Y. W-6657. 


ENGINEER to coordinate and field-train t& 
sales organization of nationally established exp 
neering, construction, and consulting firm. Mot 
have technical sales and sales management bact- 
ground and ability to contact and close importax 
contracts with chief executives and engines 
Permanent. Write giving full details and recent 
snapshot. Location, Pennsylvania. W-6675 


ENGINgER Desicner, civil, for structural ai 
material-handling work for an old-establishe 
mining company. Salary, $4,800 a year. Lo 
tion, Michigan. W-6710D. 


Crvm. ENcIneerR with experience in soils fe 
highway work. Salary, $3,000a year. Location 
Connecticut. W-6714. 


Hicuway ENGIneer, civil, with ten year 
highway and pavement experience, of whet 
five must have been spent in responsible charge 
pavement maintenance in a position similar t 
that of division engineer for a state highway 
department. Must be able to design bitumaw 
and concrete pavement mixes and specify proce 
ures for patching, sealing, and extending part 
ments to withstand specific conditions of use 
Traveling involved in Southeastern stsis 
Subject to Civil Service examination. aa} 
$4,300 a year. Headquarters, Georgia. \-/* 





Crvm Enorneers, preferably with expences Cru 
in railroad track maintenance and construct 
work. Salary dependent upon education © syste 
experience. Location, South. W-6732 d 


STRUCTURAL ENGINEERS-DRAFTSMEN for Fe impr 
established consulting engineering concero. “* : 
ified designers who can and will work out of Cast 
designs on board. Permanent with one ye " 
contract at end of trial period. Monthly at, more 
vacation, sick leave. Write giving full deta Syste 
education and experience. Location, “™ Syste 
W-6747D. 


Hicuway Enctweer, over 35, with at beast 
years’ experience in highway work—at poe SETVIC 
of them of top professional grade, such # 
engineer of a state highway department oF - capac 
mission, or minimum ranking of division on 5 > 
in an organization like Public Roads meron Y: big \ ) 


tion. Salary open. Location, Washingto® 
69. All 


telep| 


+ Proressor of av 


INSTRUCTOR OR ASSISTAN ill 
qughneesing, with at least M.S. degree _<— emine 
hydraulics and fluid mechanics and to ae was t 
available laborat facilities. Must be qua $f 


to teach other civil subjects. Salary, eon 
depending upon experience and qual! 


Location, Middle West. W-6771C 


Crvm Enorneer, with diversified hydro 
tric survey and hydraulic construction exper 
to make survey of watershed '9 ladle. on 
$8,000—$10,000 a year. Interviews wi 
in New York. W677. 
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= LIFE-EXTENSION BY THE GRAM 
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Cructat links in ev ery wire and radio 
- rolls of 


mpregnated paper and metal foil. At 


ire papel Capacitors 


f one Is in every telephone — and 
100 inillion are in the Bell 
system. A single failure can sever a 
ephone call, put a costly line out of 
vice. So finding out how to make 


citors stand up longer is one of the 
bs of Bell T elephone Laboratories. 
inen paper was once the pre- 


nent w 


iaterial. Then wood pulp 





A 


S tried ind found to last longer 


BELL TELEPHONE LABORATORIES 
PERFECTING FOR CONTINUED 





under heat and direct voltage. But 
why? Something in the wood was 
helping to preserve life. What was it? 
Ultra-violet light, delicate micro- 
chemical analysis and hundreds of 
electrical tests gave a clue. Researchers 
followed it up—found the answer by 
treating the impregnated paper with 
anthraquinone—a dye intermediate. A 
mere pinch of the stuff prolongs capaci 
tor life by many precious years. 
When war came, great quantities of 
capacitors were needed for military 


EXPLORING AND 
IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 
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equipment, where failures could cost 
lives, lose battles. The Western Elec 
tric Company, manufacturing for the 
Bell System, willingly disclosed the 
life-preserving treatment to other 
manufacturers. Today in communica- 
tion capacitors, the new “life-extension”’ 
is helping to give more dependable 
telephone service. 

Day by day, resources of this great 
industrial laboratory are being applied 
to perfect the thousands of components 
which make up the Bell System. 


INVENTING, DEVISING AND 
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CONSTRUCTION SUPERINTENDENT, with experi- 
ence in concrete and its application to building 
construction, Must have good personality and 
be able to maintain good relationship with gen- 
eral contractors and architects’ representatives 
Salary open. Location, New York, N.Y. W- 
6788 








CURRENT PERIODICAL LITERATURE 


Abstracts of Articles on Civil Engineering Subjects from Publications (Except Those 
of the American Society of Civil Engineers) in this Country and Foreign Lands 


Selected items for the current Civil Engineering Group of the Engineering Index Service, 29 West 39th Street, 
New York, N.Y. Every article indexed is on file in The Engineering Societies Library, one of the leading 
technical libraries of the world. Some 2,000 technical publications from 40 countries in 20 languages are 
received by the Library and are read, abstracted, and indexed by trained engineers. With the information 
given in the items which follow, you may obtain the article, from your own file, from your local library, or 
direct from the publisher, or they may be borrowed from the Engineering Societies Library. Photoprints 
will be supplied by this Library at the cost of reproduction, 25 cents per page to members of the Founder Societies 
(30 cents to all others), plus postage, or technical translations of the complete text may be obtained at cost. 








BRIDGES 

Concrete Frame. Design of One-Span Rigid- 
Frame Concrete Highway Bridges, L. Loch 
Roads & Bridges, vol. 83, no. 12, Dec. 1945, pp. 
51-54, 114-117. Simplified design analysis by 
method of moment distribution, demonstrated by 
complete numerical example. 

CONCRETE, MAINTENANCE AND Reparr. Re- 
air of Flood-Damaged California Bridges. 
*ub. Works, vol. 76, no. 12, Dec. 1945, pp. 23 and 

42. How California State Highway Department 
repaired two reinforced concrete bridges whose 
piers had been undermined by flash floods. 


Concrete, West Pornt, VA. Precast T- 
Beams Form 33-Span Bridge. Concrete, vol. 54, 
no. |, Jan. 1946, pp. 2-3. Illustrated description 
of highway bridge across Mattaponi River at 
West Point, Va.; reinforced concrete deck con- 
sists of T-beams pre-cast on shore; technical de- 
tails of construction work, piles, and concrete 
mixture given 

Destcn. Two Problems in Bridge Design, 
L. T. Wyly. Am. Ry. Eng. Assn.—Bui., vol. 47, 
no. 454, Sept.-Oct. 1945, pp. 27-53. General 
solutions presented for analysis of rigid frame 
action due to floor beam deflection and to lateral 
loads on portals; typical examples are investi- 

ated, conclusion is reached that such stresses are 
requently fairly high, and recommendation is 
made that design specifications should provide for 
computation of such stresses and for proportion- 
ing of material for them in rational manner. 

Fioors. Tests on New Type Open Bridge 
Floor, H. C. Tammen and C. W. Muhilenbruck. 
Eng. News-Rec., vol. 135, no. 26, Dec, 27, 1945, 
pp. 890-891. Load tests on new type of open 
steel flooring verify calculations that deep distrib- 
uting trusses materially reduce proportion of 
wheel load carried by any one flooring beam; 
results of skid tests on painted and galvanized 
flooring, both plain and knurled, are also given. 


Guarp Rams. Design of Better Bridge Rail- 
ings, M. Deuterman. Eng. News-Rec., vol. 136, 
no. 2, Jan. 10, 1946, pp. 68-71. Satisfactory 
bridge railings must be strong, sufficiently high, 
rapidly visible, provide adequate clearances, and 
present continuous smoother barrier to traffic; 
at same time railing should be attractive in ap- 
pearance and cause minimum of interference to 
view from bridge; how three functional parts of 
railing, curb, rails, or horizontal barrier, and 
posts or vertical supporting members, can best be 
designed to meet these varied requirements is 
discussed. 

HicHway, MAINTENANCE AND Reparr. How 
Parts of Large Pin-Connected Truss Were Re- 

laced Without Falsework, H. S. Rockoff and 
> H. Stowell. Roads & Streets, vol. 88, no. 11, 
Nov. 1945, pp. 69-72 and 89. Temporary U-bar 
members were looped around adjacent pins while 
corroded bottom chord and diagonal members 
and pins were replaced; hydraulic jack, torch 
and welding outfit among simple tools employed. 

HiGHWAY, MAINTENANCE AND Reparr. Main- 
tenance and Repair Concrete Bridges on 
Oregon Highway System, G. S. Paxson. Am. 
Concrete Iinst..—J., vol. 17, no. 2, Nov. 1945, 
p. 105-114. Official of Oregon State Highway 
Jept. describes - of concrete disintegration 
and methods and materials for repair and re- 
placement; protection against deterioration; 
illustrations reveal types of damage. 

Naturat Gas Pree Lines, River Crossines. 
Largest Pipe Line Bridge Completes Carthage 
Outlet, H. A. Hess. Oil Weekly, vol. 120, no. 8, 


Curer or Party, civil graduate, who has had 
experience in the surveying of large tracts of land. 
Must be qualified to tie in calculations, etc. 
Knowledge of Spanish desirable. Salary, $3,000- 
£3,600 a year, plus subsistence and other allow- 
ances. Location, Venezuela. W-6795. 


Jan. 21, 1946, pp. 33-39. Illustrated descrip- 
tion of suspension bridge crossing Red River, on 
142-mile 24-in. line of United Gas Pipe Line Co. 
from Carthage gasoline plant to point of connec- 
tion with Tennessee Gas and Transmission system 
near West Monroe, La.; total elevated section of 
pipe, or distance between rest towers is 3,200 ft, 
with distance of 1,600 ft between main support- 
ing towers; another 422 ft on each side separates 
rest towers from anchors, making over-all length 
of 4,040 ft between anchors. 


Piers, MAINTENANCE AND Repair. Dry 
Packing and Grouting of Substructure Salvages 
90-Year-Old Montreal Bridge. Eng. News-Rec., 
vol. 136, no. 2, Jan. 10, 1946, pp. 32-34. Grout- 
ing under pressure successfully used to replace 
mortar and solidify masonry of piers built in 1854 
for bridge across St. Lawrence River; deteriorated 
stones in exterior masonry replaced by packing 
with crushed stone and intruding grout into it; 
long approach abutments have been strengthened 
by forming new arch underneath original by dry 
packing crushed stone against arch and forcing 
grout into it to make concrete, 


Piers, RECONSTRUCTION. Ingenious Pier Re- 
placement Saves Failing Bridge, W. J. LaFleur. 
Construction Methods, vol. 27, no. 12, Dec. 1945, 
pp. 98-101, 162, 164, and 166. Methods used in 
replacing pier are described; steel pile groups were 
driven at two ends of faltering bridge pier, and 
truss spams were transferred to permanent cross 
girder resting on concrete caps of new pile groups, 
without closing bridge to traffic. 


Pirate Grroer, Sours Caroirmna. Continu- 
ous Steel Girder Bridge S Santee-Cooper 
Tailrace, W. J. Gooding. = News-Rec., vol. 
136, no. 4, Jan. 24, 1946, pp: 120-122. Continu- 
ous plate-girder highway bridge built across tail- 
race of Santee-Cooper power project was de- 
signed for 20,000 lb per sq in. unit steel stress, and 
to better accommodate necessary skew of piers, 
four lines of girders rather than two were used, 
floorbeams and stringers being eliminated; 
crawler crane on barge assisted by second rig on 
deck-erected 112 by 140 by 112-ft central unit and 
two-span end units. 

Steet Truss, Ittrvors. Solves Problems on 
Its Cairo Bridge. Ry. Age., vol. 120, no. 3, Jan. 
19, 1946, pp. 182-185. Illinois is Central Railroad 
eliminates rail end batter on span with heavier 
continuous welded rail, and stops tie-plate cut- 
ting and resultant wide gage on approach curve by 
placing Fabreeka pads under tie plates. 

Suspension, Great Brirarn. Menai Bridge 
Reconstruction, G. A. Maunsell. Jmsin. Civ. 
Engrs.—J., vol. 25, no. 3, Jan. 1946, pp. 165-193 
(discussion) 193-206. Illustrated description of 
original bridge between Wales and I d of 
Anglesey, Great Britain, its history, reconstruc- 
tions in 1839, 1893, and 1940, technical details, 
practical execution of alterations, cost, etc.; 
appendix contains peculiarities of old structure. 


BUILDINGS 


Concrete, Eartuquake Resistance. Earth- 
quakes and Earthquate Resisting Structures, J. 
Kulik. Cie. Eng. (London), vol. 40, no. 472, 
Oct. 1945, pp. 229-230, 232, and 234. Rossi- 
Forel scale for measuring intensity of earth tremor, 
and characteristics of seismic waves discussed; 
influence of layout and height of buildings, ma- 
terials and cubeall conditions i ; sug- 
gestions for calculation of stability made, but 
indications that known methods of calculation do 
not ensure complete safety in case of major earth 
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STRUCTURAL Steet Sates ENGINErs. Sho. 
have had at least 3 to 5 years’ background = 
drafting and fabricated steel, for sales ang 
mating. Salary, $4,000-—$5, @ year. 
quarters, Connecticut. W-6799. = 


tremor. English translation from [ngenicy 
April 1944, 

SrructurRaL Steer. Nailable Steel Speed 
Construction. Western Construction News wi 
20, no. 12, Dec. 1945, pp. 89-90. Nailable steel 
which was used in construction of Quonset Hoy 
during war, is available for light industria! a 
residential building; 2 thin-gage tes an 
curved, leaving groove that is width of mi 
as nail is forced between sheets, it is deformed a 
clinched fast. 

Timper-Stee.. Timber-Steel Combined « 
School Building i Western Construction 
News, vol. 20, no. 12, Dec. 1945, pp. 3-S 
Selected for its economical features by Alte. 
Calif., school district, unique design combs 
steel columns and timber beams and brang 
members to form earthquake and fire resistan 
structure of unusual durability. 


CITY AND REGIONAL PLANNING 

Great Britatn. Creation of New Town.) f 

Eccles. Surveyor, vol. 105, no. 2816, Jan |! 
1946, pp. 23-26. ion of items to be takes 
into consideration in connection with creatios d 
new town of about 60,000 inhabitants; bex 
assumptions, contour plan, drainage, sewage ds 
pene. supply | of water, electricity and m™ 
nancial problems, residential, industrial, af 
shop. districts, and religious and _ recreatioml 
— ities are considered. Before Town Planning 
nst. 

Hovustnc, Great Brrratn. Conversion @ 
Temporary Wartime Buildings to Housing 
Surveyor, vol. 105, no. 2818, Jan. 25, 196, » 
62-63. Review of circular issued by Ministry ¢ 
Health, Great Britain, concerning conversics 
temporary wartime buildings to housing 


conditions of procedure discussed 


CONCRETE 

Beams aNp Grrpers. Concrete Joists i 
Commercial and Residential Construction. 4* 
Bildr. & Bidg. Age, vol. 68, no. 1, Jan. aed 
82-85. Describes use of prefabricated Lith-|- 
joists in lengths up to 36 ft featuring light weist 
fire safety, improved concrete quality, and adapt 
ability to ail types of construction 

Construction, Corp Wrarnsr Prose 
Effect of Freezing and Thawing on 
Pavements. 's & Bridges, vol. %4, 20.) 
. 65-68, 90, 92, 94-100. Report 


described; influence of freezing and thawing # 
ies of concrete (modulus of elasticty 
exural and compressive strength, = 
modulus, etc.) discussed; appearance he 
mens after ae and tha , effect of ~ 
tent, prolon curing, coarse 
— considered. 


gate, and water curing 

Construction, Forms. Progressive Cn 
Shuttering, L. E. Hunter. Civ. Ens. {is rt 
vol. 40, no. 472, Oct. 1945. pp. ay ape 
vantages and cost of traveling form for ¢ 
tion of sea walls, culverts, and sewers 













shuttering to chimney construction 
circumference described. 

FLoors. ign of Concrete T. Beam 
W. S. Wilson. — Cre. Eng. (London), vol. #2 & 
473, Nov. 1945, pp. 251-255. Forms, 
veloped for design and stress analy yled 
inforced-concrete T-beams; theory 4? 
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@So clearly and unmistakably are draftsmen able to express their ideas on 
paper that their drawings have re-shaped the world. Through line, figure and 
symbol, draftsmen define the work to be done by the labor and machines of a 
nation. Assisting them to attain precision and clarity are drafting instruments 
that act almost as living extensions of their own hands...instruments that function 
figuratively as their partners in creating. 

For 78 years Keuffel & Esser Co. drafting equipment and materials have been 
partners, in this sense, in shaping America, in making possible its swift-moving 
highway traffic, its speed in conducting business, its victorious might in war 
... 50 universally is K & E equipment used, it is self-evident that every engineering 
project of any magnitude has materialized with the help of K & E. Could you 
wish any surer guidance than this in the selection of your own “drafting 
partners’? 

You will find special advantages, for example, in PHOENIX* Tracing Cloth, 
which K & E has made almost “ghost-proof.” Here is a cloth from which you 

can erase either pencil or ink lines without 
"7 e © risking untidy “ghosts” on the prints, a 
q rn eC rs i n C reati n g cloth practically immune to stains from 
perspiration and water. You can even 
soak it in water for ten minutes at a time 
without harm! For further details about PHOENIX* Tracing Cloth, write on your 

letterhead to Keuffel & Esser Co., Hoboken, N. J. 


*REG.U. 8. PAT. OFF. 




































... best known 
3 calculators 
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“i 
Drafting, Reproduction, 
Surveying Equipment 

and Materials, 

Slide Rules, 

Measuring Tapes. 
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numerical examples; values for simplification of 
computation work listed in table 

Mrxtnc. Design of Concrete Mixes, L. A 
Thorssen. Roads & Bridges, vol. 84, no. 1, Jan 
1946, pp. 63-64, 114, 116-118. Scientific basis 
of proportioning of amounts of cement, aggregates 
and water explained; importance of water-cement 
ratio stressed and its influence on strength of con- 
crete discussed; proportioning by means of trial 
mix; procedure of adjustment described and effect 
of errors in determination of moisture content dur- 
ing mixing operations considered. First re- 
fresher course in soil mechanics and concrete at 
University of Alberta. 

PermMeasiitty. Permeability of Concrete, 
L. B. Mercer. Commonwealth Engr., vol. 32, 
no. 12, July 2, 1945, pp. 349-357, vol. 33, no. 1. 
Aug. 1, pp. 12-17 uly 2: Theoretical con- 
siderations and laboratory test methods; details 
of experimental work with new apparatus 
August |: Conclusions from tests; influences of 
various factors as cement grade, size of aggregates, 
and curing are discussed; permeability of concrete 
structures is considered, referring to percolation 
paths and fallacy of low water-cement ratio 


REINFORCEMENT, WetpinGc. Investigation of 
Strength of Welded Stirrups in Reinforced Con 
erete Beams, O. Moretto. Am. Concrete Inst.—J., 
vol. 17, no. 2, Nov. 1945, pp. 141-162. Results 
of tests of reinforced concrete beams with stirrups 
welded to longitudinal reinforcement are presented, 
and size and inclination of stirrups and type of 
concrete studied; effect of welded and loose stir 
rups compared and discussed. 


Roaps AND Srreets. Hoosier Concrete Job 
Spotlights New Air Entrainment Specifications. 
Road & Streets, vol. 88, no. 12, Dec. 1945, pp. 57- 
62. Illustrated report on paving practice with air- 
entraining concrete near Ft. Wayne; mixing, 
placing, finishing; description of mechanical 
paver and other equipment; test to determine 
quantity of trapped air in fresh concrete with use 
of air-entraining portland cement; adopted by 
Indiana State Highway Commission in 1945; 
details of pavement cross section presented by 
sketches 


WATERPROOFING. Concrete Waterproofing, L 
E. Hunter. Cir. Eng. (London), vol. 40, no, 474, 
Dec. 1945, pp. 275-278. Types of structures re 
quiring concrete waterproofing and necessary 
properties of cement and aggregates discussed; 
various methods of waterproofing and water- 
rooférs described; notes on tests made by U.S. 

ureau of Standards on surface waterproofing 
agents, such as asphalt emulsion, bituminous solu 
tions, iron compounds, various paints, and 
varnishes 


DAMS 

Construction. Novel Bulkhead Pick-Up 
Device Eliminates Need for Diver, W. E. Sidney. 
Eng. News-Rec., vol. 136, no. 4, Jan. 24, 1946, p. 
117. Description of device used for handling 
emergency bulkheads at Montgomery Island and 
Emsworth Dams in Pittsburgh District; pick-up 
device attaches to bulkhead at each end by means 
of pin 4 in. in diameter sliding horizontally 
through end plates to engage hole in bulkhead 
lifting lugs. 


Earts, Cororapo. Shadow Mountain Dam, 
N.R. Love. Western Construction News, vol. 20, 
no. 12, Dec. 1945, pp. 75-78. Earth-fill, rock- 
faced dam will provide water storage for release 
into Adams Continental Divide tunnel; dam and 
dike total 3,100 ft in length, and main dam is pro- 
tected by cut-off wall 27 ft deep 


Founpations. Influence of Geology on Con- 
struction of Impounding Dams, E. Morton. 
Surveyor, vol. 104, no. 2811, Dec. 7, 1945, pp 
759-760. Measures that have to be taken with 
respect to unconsolidated su ial deposits, and 
underlying solid rocks in order to secure stability 
and relative water-tightness of dam. Abstract 
of paper before Instn. Water Engrs. 


Grovutinc. La Impermeabilizacion por In- 
yecciones del Embalse del Tranco, L. Aldaz 
Muguiro. Revista de Obras Publicas, vol. 93, no. 
2762, June 1945, pp. 254-259. Impermeabilizing 
Tranco Dam by grouting; dam on Guadalquivir 
River, below confluence with Hornos River is 90 
m high and has impounding capacity of 550 
million cu m; seepages through fissures in lime- 
stone, particularly in faulted area, tend to in- 
crease as limestone dissolves; unless grouted be- 
fore reservoir fills, flow of water may wash out 
cement before it sets; illustrated description of 
practice, including test borings. 


Hyprautic Fi, Nepraska. Kingsley Dam 
Gets New Stone Facing. Eng. News-Rec., vol. 
136, no. 2, Jan. 10, 1946, pp. 29-31. Pre-cast 
concrete riprap installed in 1941 on Kingsley 
Dam, near Ogallala, Nebr., failed to prevent un- 
foreseen disastrous wave wash scour on upstream 
face of hydraulic fill; all old riprap above lake 
level is being removed and replaced with 3-ft layer 
of quarried stone riprap. 


Reservorrs, Lininc. Asphaltic Reservoir 
Linings Prove Successful, A. H. Benedict. Pubd. 
Works, vol. 76, no. 12, Dec. 1945, pp. 15-157, 36, 
38, 40, and 42. Use of asphaltic concrete for 
waterproofing hydraulic structures; standard 
conditions to be considered are slope of side bank, 
type of soil, and type of waterproof construction 
and method of laying it. 
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FLOOD CONTROL 

SHore Prorection. Corps of Engineers In- 
troduces New Type of Revetment on Lower 
Mississippi, A. B. Pickett. Concrete, vol. 53, no 
12, Dec. 1945, pp. 14-15, 24, and 26. New-type 
mat made of concrete, reinforced with wire mesh 
fabric, is being used for bank protection on 
Mississippi River; construction details of mats 
and protecting procedure described 
FOUNDATIONS 

Arrrorts, CHARLeston, W. Va. Kanawha 
Airport Construction Involves Heavy Grading. 
Pub. Works, vol. 77, no. 1, Jan. 1946, p. 40. New 
airport near Charleston, W.Va., involved nearly 
10 million cu yd of excavation; details of con- 
struction, rock excavation, equipment, and drain- 
age given; 3 runways, up to 6,000 ft long, will be 
paved to width of 150 ft with native stone base 
and bituminous concrete wearing surface. 

Concrete. Design Data for Concrete Founds, 
W.S. Wilson. Surveyor, vol. 105, no. 2815, Jan. 
4, 1946, pp. 11-12. Data given on design of con- 
crete foundations with aid of simple formulas 
derived from considerations of bending and shear; 
depth required can be read from charts; 
numerical examples presented. 

EXCAVATION, ACCIDENT PREVENTION. Arm 
Safety Requirements for Excavations. Pub. 
Works, vol. 77, no. 1, Jan. 1946, pp. 29-30. 
Standards for good practice in trench excavation 
prepared by Safety and Accident Prevention Div. 
of Corps of Engrs.; methods of starting sheeting 
for trenches, sheeting for deep trenches and brac- 
ing for hard material presented. 

Som Surveys. Foundation Problems and 
Geology. A. Roberts. Cir. Eng. (London), 
vol. 40, no. 472, Oct. 1945, pp. 226-228. Various 
subsoil conditions (clay, sands and gravel, solid 
rock) discussed and their influence on foundations, 
such as heave in neighborhood of excessively 
loaded clay layer, flow of clay and sand, etc., 
considered 

Soms, Consotrmation. Chemical Injections 
Solidify Soil to Stop Foundation Settlement. 
Construction Methods, vol. 27, no. 12, Dec. 1945, 
pp. 78-79, 156, 158, 160, and 162. To stop 
settlement of heavy mill engine and crusher 
foundation resting on water logged, medium fine 
sand, pipes resembling well points are driven from 
working trench outside building into area below 
concrete mat, and chemicals are injected under 
— through these pipes to form gel which 

ardens rapidly to transform soil into hard insol- 
uble mass, 
HYDRAULIC ENGINEERING 

SHore Protection, Mopet Tanks. Report 
on Chicago Wave Tank Experiments, J. J. 
O'Rourke. Shore & Beach, vol. 13, no. 2, Oct. 
1945, pp. 30-37. Chicago Park District Wave 
Tank is located under seats of Soldier Field; its 
p is to test models of shore-protection 
structures designed by Engineering Dept. before 
—_ are built. Tank was desig to operate on 
scale of 80 to 1; it is 103 ft long, 45 ft wide, with 
walls 18 in. high; wavemaker consists of variable 
speed, motor-driven train of gears, directly con- 
nected to wooden paddle board. 


HYDROELECTRIC POWER PLANTS 


Inpia. Electric Power Development in C.P. 
and Berar, D. J. dkas. Electrotechnics, nos. 
17 & 18, Sept. 1945, pp. 59-74. Part I lays down 
basic needs of Central Province; modern trend 
in power expansion in advanced countries is re- 
counted; economic limits of hydro plants in com- 
parison with thermal plants; benefits of combined 
irrigation and water power projects; Part II 
— scheme for power development in 

rovince with special attention to water power 
development. 

Inpta. Note on Pa m Project, T. R. 
Chellappa. Electrotechnics, nos. 17 & 18, Sept. 
1945, pp. 75-77. Salient features of Papanasam 
project are described; actual data regarding hy- 
draulic works, electrical equipment, protection 
and transmission lines are included. 


HYDROLOGY AND METEOROLOGY 
Run-Orr. Soil and Water Losses as Affected 
by Rainfall Characteristics, J. H. Neal. Agric. 
Eng., vol. 26, no. 11, Nov. 1945, pp. 453-454. 
Factors which affect runoff can be grouped under 
two heads, namely, precipitation and watershed 
characteristics; if rainfall characteristics are 
known, watershed characteristics can be changed 
to control soil loss partially, if not runoff; classi- 
fication of rains; soil losses; adjusting farming 
practices. Before Am. Soc. Agric. Engrs. 


INLAND WATERWAYS 

Jerries. Eel River Training Jetties at Shively 
Bluffs Combat Floods, L. R. Reddem. Calif. 
Highways & Pub. Works, vol. 23, nos. 11-12, 
Nev.-Dec. 1945, pp. 21-23. Types and functions 
of permeable pile jetties built to resist erosive 
action of river along Redwood Highway. 


IRRIGATION 
Descnutes Prosect. Deschutes Project-—- 
Features Unusual Flume and Tunnels, F. W. 


Slattery and C. C. Beam. Western Construction 
News, vol. 20, no. 12, Dec. 1945, pp. 79-82. 
Water impounded behind Wickiup Dam will irri- 
gate some 50,000 acres of central Oregon land 
never before watered; mt construction on 
project includes outlet works at Wickiup canals, 
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tunnels, and flume crossing of 140-ft deep cap 
much interesting equipment devised (,, A 
shortages. ™ 
IRRIGATION CANALS, WASHINGTON. §j 
Feature Yakima Canal, C. L. Tyler a 
Construction News, vol. 20, no. 11, Noy ten 
pp. 92-95. Construction of siphon . 
ways described. whan 28 wy 
Near East. Irrigation Problems ; 
States. Engineering, vol. 160, no 4164, Sen 
1945, pp. 345-346. Brief hist of develn, 
ments; description of Kasmie 2 
Lebanon; new works in progress in Syria. »,.. 
pects for future developments. hom 


LAND RECLAMATION AND DRAINAG; 


Roaps AND Streets. Design and C i 
Gutter Inlets, N. W. Conner. N. Coren 
College Agric. & Eng.—Eng. Experiment Station— 
Bul. No. 30, July 1945, pp. 1-32. Mlustrate 

wt on experiments ormed by Rusincerin 
ixperiment Station at Raleigh, N.C. securing if 
formation on capacity of plain side inlets inlet 
with grate, and inlets with deflecting vane 4. 
sign must be based not only on hydraulic ends 
tions but also upon limitations impose . 
traffic and other factors. Bibliography. 


Sou. CONSERVATION. Functions of Soil Cy 
servation Districts in Drainage, PF. F_ Shai. 
Agric. Eng., vol. 26, no. 11, Nov. 1945, pp. 456- 
468. Objectives of districts are to conserve .,) 
moisture, and related resources; figures give, 
illustrate importance of drainage in upper Mic. 
sippi Valf¥y region; accomplishments in drainage 
how soil conservation districts aid landowner 
advantages of soil conservation district mana t 
ment and operation. Before Am. Soc Ac. 
Engrs ? 


MATERIALS TESTING 


Cement CHemistRy. Use of  Aluminon 
Cement in Construction of Mosul Tunnel, [rs 
State Railways, G. C. Hagger. IJnstn Ciy Ear 

J., vol. 25, no. 2, Dec. 1945, pp. 142-149 Fe 
construction of Mosul Tunnel of Iraq State Ry) 
ways, tests with aluminous cement were per 
formed at Bagdad Chemical Laboratory; stuiy 
showed that strength of concrete with aluminoy 
cement decreases in close relation to increase » 
temperature at times of mixing and curing, pro. 
vided that temperature is within range of 6) w 
110 F; technical data on construction of tunne 
included in article. 


PORTS AND MARITIME STRUCTURES 


BREAKWATERS. Design and Construction of 
Reinforced Concrete Cribs for Harbour Break. 


by 


water, C. E. Hawke. a. & Contract Rec., vol. 
58, no. 12, Dec. 1945, 42-45, 96-97. Cobour;, 
Ontario, harbor tim cribwork replaced with 
three concrete cribs in ine engineering coo- 


struction and high approach trestle. 

Piers, Muurary. “Swiss Roll” and “Lily.” 
Engineer, vol. 180, no. 4681, Sept. 28, 1945, p. 
243. Information released regarding two nev 
naval developments based upon inventions of R. 
M. Hamilton; “Swiss Roll” is floating 
and carried board 


bers of hexagonal buoyancy cans which “give” © 
motion of sea; ings Shay can be eel = 
together, floating “ ” of any desired shape 
can be built up from them. 

Pontoons. Navy's Steel Pontoons, R G. 
Skerrett. Compressed Air Mag., vol. 50, 00° 
Sept. 1945, pp. 226-232. Article reveals mat} 
essential services ‘ormed by Laycock ste’ 
pontoons; applications in facilitating amphibes 
operations are illustrated and described, includ 
considerable information on their developmett 
construction, and assembly. 


vol. 26, > —poy —_ pp. 153-158. 
~ = %. : 
pa areny work in progress and work planned 


ROADS AND STREETS 

Airport RuNwAys. California Airbase Built 
Runway for 300,000-Lb Planes, C. J 7 
Construction Methods, vol. 28, no. |. jan _ 
pp. 109-112. Illustrated and descriptive ayo 
on Fairfield-Suisun field featuring large gross 

ity rumway; cross sections : 

cument qaunea pavement, and asphaltic 
crete surfacing; data on dimensions and 4 
ties of materials. _ 

Areports, Cuarieston, W. Vs 10,000 
Vd Resthmovias Job Levels Hills for West Vs 
ginia Airport, L. 5. Wescott. Consirs® 
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| @ Low costs per yard and a high quality mix are two ad- 
ow | vantages enjoyed by the owners of B-G Travel Plants. 


B The B-G Paving Bucket Loader and Portable Mixer 

— team up to form this high-capacity, portable unit. 
G/ Tr av e/ Yi, af} a Its accuracy in proportioning, measuring and mixing 
— _ 


means a far better road-mix than is possible with 








e ordinary “on-the-road”’ units. 

P Gives y ou The second important advantage is the fact that 
arols with this B-G Travel Plant you can cut your yardage 
haste A a costs through the use of low-cost local materials. 

~~ Two va ntages There are many other Barber-Greene constant-flow 
Soe - units for mixing and placing bituminous mix—and for 
~ cement and soil stabilization. Like this Barber-Greene 
of s Travel Plant they might well help you bid for, and get, 
45, p more profitable jobs. Write for the Barber-Greene 
ie cr t Catalog No. 848 which describes and illustrates 
in drain B-G asphalt equipment. 
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* B-G Mixers serve a dual purpose—as part of the Travel 
Plant or as an integral unit in a Central Plant set-up shown 
here. Included is the Gradation Control Unit which 
accurately proportions aggregate 
for best quality 
“high-type"’ mixes. 















*  DITCHERS PORTABLE CONVEYORS ¢ FINISHERS © COAL MACHINES 
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Methods, vol. 28, no. 1, Jan. 1946, pp. 86-89, 186, 
188, 190, and 192. Illustrated descriptive arti- 
cle, giving some features of Kanawha airport proj- 
ect near Charleston, W.Va., involving grading 
operations totaling over 9,700,000 cu yd; equip- 
ment, financing, and contract details noted. 

Arrrorts, Snow Removar. Snow-Handling 
on Airports. Roads & Bridges, vol. 83, no. 12, 
Dec. 1945, pp. 64-66, 97-99. Methods and 
equipment used at Royal Canadian Air Force 
airfields are described. 

Curna-Burma-Inpta. Maintenance of Stil- 
well Road, W. L. O'Donnell. Highway Mazg., 
vol, 36, Nov.—Dec. nese J. 140-142. Problems 
in maintenance of 1, -mile highway include 
providing lumber and gravel supplies and ex- 
tension of culverts. 

Concrete. Dual-Lane Highway Involves 
Heavy Grading, Unreinforced Concrete Pavement 
and Bridge, J. J. Corbett. Construction Methods, 
vol, 28, no. 1, Jan. 1946, pp. 92-93, 136, 140, and 
142. Completion of U.S. Route 66 project near 
Fort Leonard Wood, Mo., involved 4.7 miles of 
excavation, grading, and concrete paving, and 
construction of multi-span unreinforced concrete 
Piney River Bridge carrying two 26-ft roadways; 
equipment used and specifications noted. 

Concrete. North Dakota Builds Unre- 
inforced Pavement of Air-Entrained Concrete. 
Construction Methods, vol. 28, no. 1, Jan. 1946, 
pp. 84-85, 160, and 164. Illustrated descriptive 
article of concrete pavement project undertaken 
by North Dakota State Highway Dept. on 5.81 
miles of U.S. 81, using vinsol resin to achieve 
weight reduction; details of concrete batch 

Corat. Coral-—-Versatile Construction Ma- 
terial. Western Construction News, vol. 20, no. 
12, Dee. 1945, pp. 95-06. Coral, extensively 
used in construction of military installations 
throughout Pacific, has proved to be excellent 
material adapted to s ly construction with 
good wearing qualities, ow maintenance, and re- 
work requirements. 

Desiton. Planning Development of Com- 
munity’s Roads. Better Roads, vol, 15, no. 12, 
Dec. 1945, pp. 23-24, 42, 44, and 46. Goal of 
county highway planning is orderly development 
of road system to satisfy major community needs; 
plans should be keyed into national public-works 
policy; planning tools include maps, road and 
bridge inventories, traffic and accident data, and 
estimates of costs and income; planning requires 
serious study of trends in community develop- 
ment 

Deston. Relation of Width of Paved Road- 
ways and Surfaced Shoulders to Safe-Highway 
Operation. Pub. Works. vol. 77, no. 1, Jan. 1946, 
pp. 25-26. Illustrations and graphs indicating 
usefulness of frequency distributions of vehicle 
placements in determining slab thickness and 
cross section, shoulder width and type, and re- 
quired surface width for specific traffic conditions. 
From studies of Public Roads Administration. 

Desitcn. Superelevation in Road Construc- 
tion, R. D. Jennings. Cir. Eng. (London), vol. 
40, no. 473, Nov. 1945, pp. 246-248. Official of 
Roads Dept., British Ministry of War Trans- 
port, outlines principles for layout and construc- 
tion of roads in connection with change of cross 
section from normal camber to full supereleva- 
tion; theory developed with aid of formulas and 
graphs 

EXPRESSWAYS AND ParRkWAys, Derrorr. 
Expressways and Buses to Relieve Detroit's 
Traffic Congestion. Roads & Bridges, vol. 84, 
no. 1, Jan. 1946, pp. 49-58, 100-4, 106-108. 
Detroit, Mich., proposes to spend more than 
$130,000,000 on expressways within 12 years; 
article presents illustrations and description of 
proposed expressways and discusses various ex- 
pert opinions on this subject; transit plan, pro- 
posed by consultants, also taken into considera- 
tion 

EXPRESSWAYS AND Parkways, Derrorr, 
Micu. Plans Are Progressing on Detroit's John 
C. Ledge Expressway, L. C. Smith. Roads & 
Streets, vol , no. 12, Dec. 1945, pp. 68-72. 
General design principles, technical details, 
financial program, and importance of new ex- 
pressway discussed. 

MAINTENANCE AND Reparr. Illinois Rebuilds 
U.S. Highway 66. Eng. News-Rec., vol. 136, no. 
2, Jan. 10, 1946, pp. 52-57. Three important re- 
quirements of modern highway design are in- 
corporated in new construction on U.S. Highway 
66 between St. Louis and Chicago: belt-line 
construction to by-pass all but smaller towns along 
highway, limited access and subgrade preparation 
to prevent future pavement pumping. 

MAINTENANCE AND Reparr. Resurfacing Sal- 
vages Pavement on _  Baltimore-Washington 
Artery. Construction Methods, vol. 28, no. 1, 
Jan. 1946, pp. 116-118, 192, 194, and 196 
Asphaltic concrete surfacing used in improve- 
ment of Baltimore- Washington section of U.S. 1; 
machinery involved, contractors associated, and 
data on costs. ‘ 

MAINTENANCE AND Repair. South's Biggest 
‘45 Road Job, H. J. McKeever. Roads & 
Streets, vol. 88, no. 11, Nov. 1945, pp. 78-81. 
Illustrated description of work on Alabama U.S. 
11, where 40 miles of reconstruction was effected 
in five contract sections 

MAINTENANCE AND Repatr. Special Refine 
ments Aid Operations on [Illinois Resurfacing Job 
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Construction Methods, vol. 28, no. 1, Jan. 1946, 
pp. 94-95, 129, and 132. Article illustrates and 
describes apeowes methods developed by Illinois 
Div. of Highways in 600 miles of resurfacing ex- 
perience; details of asphaltic concrete mix, 
equipment employed, and rate of laying. 

MAINTENANCE AND Reparr. States Chart 
Federal-Aid Secondary Courses. Better Roads, 
vol. 16, no. 1, Jan. 1946, pp. 15-18, 38, and 40. 
Report on 300,000 miles of state roads as initial 
stage of second system eligible for improve- 
ment with federal funds in 1944; data on geo- 
graphical distribution, system of selection, funds, 
and on design and supervision of work given. 


MAINTENANCE AND Reparr, Cupa. Cuba 
Overhauling Central Highway, = Planas. 
Roads & Streets, vol. 88, no. 12, . 1945, pp. 
86, 88-90, and 92-93. [Illustrated description of 
Cuba's highways, their — pavement de- 
sign, and recent condition; ta on financing re- 
pair program, types and methods of repairs and 
resurfacing of old asphalt pavement; necessity of 
experimentation and training of workers stressed. 

MAINTENANCE, TANK TrRarric. Resistance of 
Road Surfacings to Tank Traffic, A. R. Collins 
and D. B. aters. Instn. Mun. & County 
Eners.—J., vol. 72, no. 6, Jan. 1, 1946, pp. 221- 
240. Investigations into resistance of concrete 
and bituminous road surfacings to wear by tank 
traffic; results of tests performed by means of 
special testing machines presented graphically 
and numerically; r dations are given for 
construction of tank roads using concrete and 
bituminous materials. 


Nortu Carotina. New Road May Modern- 
ize Carolina's Coastal Islands. Better Roads, 
vol. 16, no. 1, Jan. 1946, pp. 24 and 29-30. 
Necessity of building roads in so-called Outer 
Bank (from 10 to 25 miles off coast of North 
Carolina) stressed; results of experimental sec- 
tions discussed; prevailing conditions presented 
by illustrations. 

Postwar, Untrep STArEs. America Plans 
Post-War Roads. Roads & Road Construction, 
vol. 23, no. 275, Nov. 1, 1945, pp. 345-347. 
Review of report of ‘‘National Interregional High- 
way Committee," appointed by President 
Roosevelt in 1941 to investigate need for limited 
system of national highway and to improve avail- 
able facilities for inter-regional transportation; 
system of recommended highways, basic stan- 
dards and cost discussed and compared with 
British conditions. 

Snow anv Ice Conrror. Ice Formation 
Along Alaska Highway, W. L. Eager and W. T. 
Pryor. Eng. & Contract, Rec., vol. 58, no. 12, 
Dec. 1945, pp. 38-39, 98, 100, 102, and 104-106. 
Icing on Alaska Highway forms in such manner 
that its thickness and area are continually in- 
creased; this type of icing cannot be entirely pre- 
vented by any method that is reasonable in cost; 
highways in extremely cold climates should be 





located, designed, and constructed to reduce . 


necessity for icing control. 

Som Cement. Build Soil-Cement Streets_in 
Summer, L. C. Bailey. Am. City, vol. 60, no. 12, 
Dec. 1945, p. 99. Experiences and difficulties 
encountered in surfacing 5 miles of street ap- 
roaches to various federal housing projects in 

noxville, Tenn.; work, started in late fall, 
caused difficulties and long delay in completion 
on account of bad weather. 

SrapuizatTion. Stabilized Roads for Tank 
Traffic, B. H. Petty. Highway Mag., vol. 36, 
Nov-Dec. 1945, pp. 128-130. New roads at 
Fort Knox, Ky., are built of 3-in. to 2-in. crushed 
stone graded and rolled to crown, then dry-filled 
with are and rolled to consolidation; 
application of 1'/: lb per cu yd of calcium chloride 
used to set up and harden surface. 

Srapmization. Tar Base Stabilization as 
Practiced on Recent Alabama Project, J. F. 
Tribble. Roads & Streets, vol. 88, no. 12, Dec. 
1945, pp. 94-98 and 99. Official of Alabama 
State ighway Department describes 21-mile 
tar base stabilization project consisting of tar- 
stabilized base plus double tar and slab cover; 
this method believed to be excellent solution for 
region scarce in local road materials. 


Wipentnc. Woodland-Kalama Highway Re- 
alignment. Pac. Bidr. & Engr., vol. 51, no. 10, 
Oct. 1945, pp. 52-53. How Leonard and State, 
despite ban on explosives, made 220-ft sidehill 
cut to widen Pacific Highway near Woodland. 
Washington; 450,000 cu yd of unclassified ma- 
terial was removed. 


SANITARY ENGINEERING 

Mararta Controt. Big Dividends from 
Malaria Campaign, P. J. Coffey. Eng. News-Rec., 
vol. 135, no. 22, Nov. 29, 1945, pp. 722-725. 
Program of malaria control, including installation 
of permanent drainage facilities, resulted in 76% 
codustion of malaria incidence in City of Mana- 
gua; main canal is 13,800 ft long, and uses 19 
concrete drops 4 to 12 ft in height along course. 


SEWERAGE AND SEWAGE DISPOSAL 


ActIvaTED Stupcs. De t of Activated 
Slud Method of Sewage Treatment, S. A. 
Geusieg. Sewage Works J., vol. 17, no. 6, Nov. 
1945, pp. 1135-1145. Development of attempts 
to accomplish satisfactory tion in 
liminary treatment, aeration, final clarification, 
return of sludge, and disposal: principal steps in 











Vou. 16, No.4 


activated-sludge method; standard designs 
loading yardsticks; d ures from convent; 
design; application method to various fon 
of isturbances, 


and control; and 


Activatep Stupce. Operation of ; 
Sludge Plants, G. P. Edwards. Water went 
Sewerage, vol. 92, no. 11, Nov. 1945, pp. 311-3), 
Theory of activated-sludge process, : 
starting operation, variables ir operation. 
of bare — = ome activated 
degree pues ion obtai ocess 
bu ane udge, re ; Sludge 
are 


ing sl 
escribed. 


Camps, MILiTary. Of Analyse 
of Composite tone Cen over 
Sixteen and D 


forth ' relationshi : 
periods of raw sewage oan efluents in anes 
camps; comparison of results at Fort Knox, Ky. 


» B. . ae 
Rec., vol. 135, no. 24, Dec. 13, 1945, pp 
822. How city’s water supply de aa 
its tank wagon start to 15- service, 
and how two complete re # systems were built 
to — flow from 75, population are de. 
scribed. 


plan of Portland for collecting all flow at sinve 
| treating it, and disc ing effluent into 
olumbia River; plans of other cities discussed 


_ SEDIMENTATION. Rising of Activated Sludge 
in Final Settling Tanks, C. N. Sawyer and | 

y. Sewage Works J., vol. 17, no. 6, Nov 
1945, pp. 1191-1209. Discussion of problem of 
rising or floating of activated sludge in final sed, 
mentation tanks, based on investigations carne: 
out at Sioux Falls, S.Dak., plant. 


Sewace Friirers, TRICKLING. Percolating 
Filter Scheme for Universal Operation, L. 5 
Escritt. Surveyor, vol. 104, no. 2809, Nov. 
1945, pp. 711-712 and 713. Description of plas 
suggested for scheme which allows variation « 
treatment and permits application of cithe 
alternating double filtration or recirculation 

Stupcs. Operation of Siud Drying aod 
Sludge Gas Utilization Units, LW. Van Bleecs 
Sewage Works J., vol. 17, no. 6, Nov. 1945, pp 
1240-1255. Conditioning of sludge prior to dry 
ing; processes for sludge drying; compositios 
and amounts of sludge gas produced; collectws 
of gas; uses for sludge gas. 

Stupce Dicestion. Scum-Free Sludge Li 
gesters. Am. City, vol. 60, mo. 11, Nov. 1%) 


sludge digester by novel use of arrangement that 
jets hot supernatant into potential scum blanket 
thus preventing its formation; certain other 
unique features of design simplify operation 

TREATMENT PLANTS, CALIFORNIA. Postwar 
Sewage Disposal Pro. in Nerthern Californa 
C. G. Gillespie and E. A. Reinke. Western Cv) 
vol. a ll, — pp. 54, a= - 
Surve jects planned. ‘ore 
Deansiees deetlen, Ping Ee, Civ. Eagrs 

TREATMENT PLANTS, LaNpscarine. 14)" 
Plants Beautify Grounds at Sewage Work 
Incinerator, W. Capwell. Sewage Works En © 
Mun. Sanitation, vol. 16, no. 11, Nov. 1%. pp 
562-563. Digested used as fertilizer for 

lants; attractiveness garden has acted \ 

down prejudice of public toward vistins 
plant. 

TREATMENT PLANTS, MAINTENANCE AND Ke 
parr. Concrete Resurfaced to Ward Of Acd 
Attack in Sewage Plants. Works Eng © Ms 
Sanitation, vol. 16, no. 11, Nov. 1945, pp. >* 
561. Disintegration of concrete at sewage pia" 
in Greenwich, Conn., is treated by — 

i i acid-resisting & 
wich gunies oid SOriTiRg Cetrcnice: stint 9 
specifications for proper gumite job; sccous ° 
work done; costs. , 

Water Pottution. Industrial Wastes °° 
Fish Life, M. M. Ellis. Indus. Waste U ——" 

erence—Proc. held at Purdue Univ. ‘that 
29-30, 1944, pp. 126-134. Types of wastes‘ 
are hazardous to fish. : : 

Water Potution, Oxscon. 1045 Prose 
Report on Pollution of Oregon Stream. 
Merryfield and W. G. Wilmot. Oregon. 
College—Eng. Experiment Station—Bul. ; 
June 1945, 59 pp. 40 cents. Fundamelt |. 
stream pollution are reviewed, methods 
sampling and analysis described. ele ol 
results and conclusions of meey: tion abate: 
sewage and waste treatment for poltut 
ment 
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ISN’T THIS THE PRACTICAL ANSWER TO 
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STRUCTURAL ENGINEERING 
| Beams anp Grrpers, Woopen. 7 
Creosoted Laminated Stringers, O. H. rests hen 
Jr. Eng. News-Rec., vol. 135, no. 20, Now 
1945, pp. 650-653. Report of tests aan 
determine effect of pressure creosoting on S 
phenolic glue line and strength character —— 
creosoted, laminated, railroad bridge inher” 
|. Broce Desicn. Three-Span Flat Slab Ba 
A. bP apne Surveyor, vol. 104, no. 2808 
2, 1945, pp. 651-653. Simplified procedure fe 
jdesign of bridge with three Soma seal al 
Bripce Destcn. Three-Span 
| Bridges II, A. W. Hill Sour. vol to 
2809, Nov. 23, 1945, pp. 719-720. Dea 
jthree-span bridge where two end spans are equal, 
Cotumns, Stresses. Column Str Succes: 
sive Deflections, L. T. Wyly. Ear Moon 
vol. 135, no. 20, Nov. 15, 1945, pp. 660m 
|Factors controlling stability of column subjected 
to direct stress and bending are more clearly 
|visualized through graphic and analytical studies 
ibased on successive deflections; 
probable error for short columns is shows es 
jinsignificantly small regardless of assumed shape 
lof elastic line during bending. 


iTUNNELS 


RAILROAD TRACKS, RELOCATION. Plan Re 
jalignment of “Sierra Hump.” Western Construg. 
\tion News, vol. 20, no. 11, Nov. 1945, Pp. 102-105. 
Construction of 57-miles of tunnel and electri- 
fication ir@luded in plan for section of 
pause Railroad; annual reduction of $7,667,109 
in direct operating cost will ortize proj 
| “<GUNITE’’ SAVES COMPLETE REBUILDING (cost in 27 years. —e 
|WATER PIPE LINES 

















| The above are “before’’ and “after”’ chipped out to solid surface and reinforcing Aguepucts, Uran. Salt Lake a 
PP Buil : : . _ Aqueduct 
photographs of a sedimentation basin at mesh bolted in place. An average of more Con &. J _—— = Pipe. Westers 
° : ” ons « i ys, 2 
the Water Works of the City of Batavia, than two inches of “GUNITE” was placed |,, 110-114 <i-malle aystean soll SHE coe tat 
New York, which we restored with on the inside and outside of the walls. capital city ample water supply of 150 cu ft 4 
“GUNITE” in 1944 under the direction Filter beds at the same plant were similarly ll seiot ancled with’ rubber bell and spigot. 
a wi ru 
of Mr. Fred F. Gordon, Consulting Engi- restored. ated te sneeienten af He ert 
neer Our 72-page bulletin B2300 describes {tests run on 9-mile section in 1941 showed water 
As shown on the left the original con this work and scores of other jobs where |'0ss of only 235 gal per mile per 24 hr. 
crete walls of this basin were badly deter “GUNITE” has saved failing concrete WATER RESOURCES 
orated All disintegrated concrete was structures of every description. | Eritrea. Water Supply in Eritrea, H L 
Holloway. Water & Water Eng., vol. 48 no. 585. 
: s Nov. 1945, pp. 599-608. Improvement 
Write for bulletin B2300 today. by British cdministraticn. 


Water Suppty, Cacirornra. Santa Barben 


> * County Water Agency to Serve Cit 

MAN U FACTURERS OF TH E CEM ENT GUN ltricts, L. Swanson Western City, vel Sion. 

|Nov. 1945, pp. 30-31. Water-storage and flood 

jcontrol program for central coast district planned. 
\WATER TREATMENT 

INDUSTRIAL 1944 Water Conference. Cone 

—— eS sion & Material Protection, vol. 2, no. 5, Aug 

1945, pp. 25-28. Abstract of proceedings of 194 

Water Conference of Engineers Soc Westers 

Pennsylvania, dealing with water corrosion and 

treatments for its prevention; subjects discused 


| jinclude de-alkilization, demineralization, deam 
structures, industrial water treatment, sak 

formation in cooling water, waste pickle liquor, 

and silicates in coagulation 

Reservorrs, Insect Conrrot. Predaceow 
|Diving Beetles in Winnipeg's Water Supply, W 
: ° D. Hurst. Am. Water Works Assn.—J., vol. i, 
Experience proves that molybdenum steels meet the strict- no. 11, Nov. 1945, pp. 1204-1206. Steps takes 
to overcome o— of beetles found in and « 

e ° 4 around reservoirs of city water supply system; 
est service requirements, and meet them economically. report on successful — of chemin ts clea 


| lreservoirs and overcome troubles 
| 


| Th _ df | Sea Water Satt Removat. Drinking be 
| : - . : 

e are particuiar note or: from Sea Water Chem. Age, vol. 53, no. 137 
| Y P Y Nov. 10, 1945, pp. 437-439. Work of Roya 
— bili Naval Scientific Service with reference na 
| xcellent hardenabilit ing sea water potable; apparatus consists 
1. Exc y flexible purifier made of rubberized fabric, 9 
: chemical charges enclosed in rubberized fabne 
2. Good low temperature impact Storage bag to keep them dry during storage ait 

use of apparatus, and Perspex drinking box inte, 
which rest of equipment is packed; each chemical 























3. Good strength at elevated temperatures which rest t pendtce i/o pint of aeuning 
, lfrom sea water so that apparatus will product 
4. Freedom from temper brittleness \41/, pints of drinking water 
| se a WATER WORKS ENGINEERING 
5. Good machinability in the heat treated condition. | Atperta. Water Supply Problems in Albers 
; | j or 


iCanada, D. B. Menzies. Am. W ~- ~ 
issn.—J., vol. 38, no. 2, Feb. 1946, pp. <= 233 


. : : |i |\Geological and other conditions of province d 
Detailed information on the different types of molybdenum (pee Canada, in connection with water 8 
: : : : “ : ” lmain problems encountered are diiheul) 
steels is given in our technical book Molybdenum in Steel ° The lgetting water of good chemical —_ [ren 
, : : . lsufficient quantity from wells, high cost © . 
book will be sent free to interested engineers and metallurgists. IShemiculs ete, due to westerly location of 


ince, hardness and difficulty of removing a 
from surface waters, and external corres 
metal pipes 


. — wo 
LIMAX MOLYBDENUM CO. = |! :.:e 2,000.98 
e New Tanks in Water Distribution Syste™ * 2, 


T . aw y, Tower, vol 
ing Two Indiana Towns, Water ! 
~ descriptos 


500 FIFTH AVENUE . NEW YORK 18, N. Y. no. 3, Jan. 1946, p. 4 Illustrated ¢ 0,000 asd 
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